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INDOLES USEFtHL IN THE TREATMENT OF INFLAMMATION 
Field of the Invention 

5 This invention relates to novel pharmaceutical-useful compounds, which 
compounds are useful as inhibitors of microsomal prostaglandin E synthase- 
1 (mPGES-1). The compounds are of potential utility in the treatment of 
inflammatory diseases. The invention also relates to the use. of such 
compounds as medicaments, to pharmaceutical compositions containmg 
10 tliem, and to synthetic routes for their production. 

Background of the Invention 

There are many diseases/disorders that are inflammatory in their nature. 
15 One of the major problems associated with existing treatments of 
inflammator}^ conditions is a lack of efficacy and/or the prevalence of side 
effects (real or perceived). 

Inflaminatory diseases tliat affect the population include asthma, 
20 inflammatory bowel disease, rheumatoid arthritis, osteoarthritis, rhinitis, 
conjunctivitis and dermatitis. 

Inflaimnation is also a common cause of pain. Inflammatory pain may arise 
for numerous reasons, such as infection, surgery or other trauma. 
25 Moreover, several malignancies are known to haA^e inflammatory 
components adding to the symptomatology' of the patients. 

The cyclooxj'genase (COX) enzjane exists in two forms, one that is 
constitutively expressed in many cells and tissues (COX-1), and one that is 



BEST AVAILABLE COPY 



wo 2005/005415 

PCT/GB2004/002996 

2 

induced by pro-inflammatory stimuli, such as cytokines during an 
i nfl am m atory response (COX-2). 

COXs metabolise arachidonic acid to the unstable intennediate 
5 prostaglandin H, (PGH.). PGH, is further metabolized to other 
-prostaglandins including FGE„ PGF,«, PGD^, prostacyclin and 
thromboxane A^. These arachidonic acid metabolites are knovm to have 
pronounced physiological and pathophysiological activity including pro- 
inflammatory effects. 

FGE2 in particular is known to be a strong pro-inflammatoiy mediator and 
is also known to induce fever and pain. Consequently, numerous dru^s 
have been developed with a view to mhibiting the fomiation of PGe" 
including "NSAIDs" (non-steroidal antiinflaimnatoiy drags) and "coxibs" 
(selective COX-2 iniubitors). These drugs act predominantly by inlnbition 
of COX-1 and/or COX-2, thereby reducing the formation of PGE,. 

However, the inhibition of COXs has the disadvantage that it results in the 
reduction of the formation of all metabolites of arachidonic acid, some of 
which are known to have beneficial properties. In view of this, dnlgs which 
act by inhibition of COXs are therefore known/suspected to cause adverse 
biological effects. For example, the non-selective inhibition of COXs by 
NSAIDs may give rise to gastrointestinal side-effects and affect platelet and 
renal function. Even the selective inhibition of COX-2 by coxibs, whilst 
reducing such gastrointestinal side-effects, is believed to give rise to 
cardiovascular problems. 

An alternative treatment of inflammatory diseases timt does not give rise to ' 
the above-mentioned side effects would thus be of real benefit in the clinic. 
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In particular, a drug that inhibits (preferabl)' selectively) the transformation 
of PGH2 to the pro-inflammatory mediator PGE2 might be expected to 
reduce the ijiflammatory response in the absence of a corresponding 
reduction of the formation of other, benejBcial arachidonic acid metabolites. 
Such inhibition would accordingly be expected to alleviate the undesirable 
side-effects mentioned above. . 

PGH2 may be transformed to PGE2 by prostaglandin E synthases (PGES). 
Two microsomal prostaglandin E synthases (mPGES-1 and niPGES-2), and 
one cytosolic prostaglandin E synthase (cPGES) have been described. 

mPGES-1 belongs to the membrane-associated proteins in the eicosanoid 
and glutathione metabohsm (MAPEG) family. Other members of this 
family include the 5-lipoxygenase-activating protein (FLAP), leukotriene C4 
S3'ntliase and mitarosomal glutathione S-transferases (MGSTl, MGST2 and 
MGST3). 

Thus, agents that are capable of inhibiting the action of mPGESs and, in 
particular, mPGES-1, and thus reducuig the formation of the specific 
arachidonic acid metabolite PGE2, are likely to be of benefit ki the 
treatment of inflammation. 

Prior Art 

Various indoles, and derivatives thereof, have been disclosed in 
international patent applications WO 01/30343, WO 96/03377 and WO 
99/33800, US patents Nos. 5,189,054 and 6,525,083 and European patent 
appUcation EP 483 881.- However, none of these documents disclose or 
suggest the use of the compounds disclosed therein in the treatment of 
inflammation. 
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StructuraUy related indoles have been disclosed for potential use in the 
treatment of inflammation in international patent application WO 99/05104 
and European patent application EP 985 666. However these documents do 
not disclose or suggest indoles that are substituted in the 1 -position. 

Other related indoles have been disclosed for potential use in the treatment 
of inflammation in international patent application WO 94/13662, US patent 
No. 5,081,145 and European patent application EP 535 924. However, 
none of these documents disclose or suggest mdoles that are directly 
substituted at the benzenoid moiety of the indole ring with an aiyl or 
heteroaryl group. 

US patent No. 5,081,138 and Europecin patent application EP 166 591 
disclose mdoles for potential use in tlie ti-eatment of mflammation. 
However, neither of these documents disclose or suggest indoles that are 
directly substituted at the 2-position of the indole ring with a carboxylic 
acid group or a derivative thereof. 

International patent applications WO 99/07351 and WO 99/07678 disclose 
indoles for potential use m the treatment of inflammation but do not 
disclose or suggest indoles that are substituted in the indolic 3-position by 
an aryl, a heteroaryl or an amide group. 

International patent applications WO 00/46198, WO 00/46197, WO 
00/46195, WO 00/46199, WO 94/14434, WO 96/18393 and WO 02/30895 
describe indole compounds for potential use in the treatment of 
inflammation. However, there is no specific disclosure in any of these 
documents of substitution at the benzenoid moiety of the indole ring with an 
aryl or heteroaryl group. 
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International patent applications WO 98/08818 and WO 99/43672 also 
disclose indoles for potential use in the treatment of inflammation. 
However, there is no specific disclosure in either of these documents of 
5 indoles substituted in the 3-position by an arj'l or heteroarj'l group, or a 
nitrogen derivative, such as an amine, amide or sulfonamide group attached 
to the indole ring thi'ough the nitrogen atom. 

FinaHy, international patent applications WO 99/43654 and WO 99/43651 
10 describe indole compounds for potential use in the treatment of 
inflammation. These documents do not specificaUy disclose indoles 
substituted in the 3-position by an aryl or heteroaryl group, or a nitrogen 
derivative, such as an amine, amide or sulfonamide group attached to the 
indole ring throudi the nitrogen atom, and which are further substituted at 
15 the benzenoid moietj' of the indole ring with an aiyl or heteroaryl group. 

Disclosure of the Invention 

According to the.iavention there is provided a compound of formula I, 

20 



R2 X 




wherein 



25 X represents: 
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i) an aiyl group or a heteroaryl group, both of which groups are 
optionally substituted by one or more substituents selected from A; or 

ii) -N(R^)-E-R^; 

E represents a single bond, -C(0> or -S(0)n-; 

Y represents -CH2OH, -C(0)N(H)R', -C(0)N(H)0R' or -C(0)OR^; 

Z represents a C-i-g allcylene or a C2.Z heteroaUgdene chain, both of which: 

(i) optionally contain one or more unsaturations (for example double or 
triple bonds); 

(ii) are optionally substituted by one or more substituents selected from 
halo, -R*, -N(R^)(R^), -OR^ and =0; and/or 

(ill) may form part of an additional 3- to 8-membered ring formed 
beween any one or more (e.g. one or two) members of the Ci.8 alkylene or 
C2.8 heteroallcylene chain, which ring optionally contains 1 to 3 heteroatoms 
and/or 1 to 3 unsaturations (for example double or triple bonds) and which 
ring is itself optionally substituted by one or more substituents selected 
from halo, -R\ -N(R^)(R^), -OR^ and =0; 

R^ represents an aryl or a heteroaryl group, both of which are optionally 
substituted by one or more substituents selected from A; 

one of the groups R^, R^, R'' and R^ represents an aryl group or a heteroaryl 
group (both of which are optionally substituted by one or more substituents 
selected from A) and: 

a) the other groups are independently selected from hydrogen, G\ an 
aryl group, a heteroaryl group (which latter two groups are optionally 
substituted by one or more substituents selected from A), C^e allcyl, Cs.io 
(e.g. C3.S) cycloalkyl, C2-6 aUcenyl, C2.6 aU<ynyl or C3.8 heterocycloallcyl 
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(wliich latter five groups are optionally substituted by one or more 
substituents selected from G' and/or Q^); and/or 

b) any two other groups which are adjacent to each other are optionally 
linlced to form, along Avith two atoms of the essential benzene ring in the 
compound of fonnula I, a 5- to 6-membered ring, optionally containing 1 or 
more (e.g. 1 to 3) heteroatoms and/or 1 to 3 unsaturations (for example 
double or triple bonds), which ring is itself optionally substituted by one or 
more substituents selected fi-om halo, -R^, -OR^ and =0; 

A represents, on each occasion when mentioned above: 

I) an aryl group or a heteroaryl group, both of which are optionally 

substituted by one or more substituents selected fi-om B; 

H) a Ci.6 alkyl, C3.10 (e.g. C3.8) cycloalkyi, Co-e alkenyl, Cn-s alkjmyl or 

C3.8 heterocycloallcyl group, all of wliich are optionally substituted by one 

or more substituents selected from G^- and/or Q\: or 

in) a group; or 

IV) tsNO adjacent A substituents may be linked together to form, along 
with the essential atoms of the aryl or heteroaryl group to which the two A 
substituents are attached, a further 5- to 6-membered ruig, optionally 
containing 1 or more (e.g. 1 to 3) heteroatoms and/or 1 to 3 imsaturations 
(for example double or triple bonds), which ring is itself optionally 
substituted by one or more substituents selected from halo, -R^, -OR^ and 
=0; 

G^ represents, on each occasion when mentioned above, halo, cyano, -N3, 
-N02,-ON02or-A^-R^°; 

wherein a' represents a single bond or a spacer group selected from 
-C(Q -S(0)„A^-, -N(R")A'-, -OA-- and -S-, in which: 
A" represents A^ or -S-; 
A^ represents A*; 
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A* represents A"^, -C(Q2)N(R")C(Q2)N(R")-, -C(Q')N(R")C(Q-)0-, 

-C(Q-)N(R")S(0)„N(R">, -C(Q-)S-, -S(0)«N(R")C(Q2)N(R")-. 

-S(0)„N(R^\)C(Q')0-, -S(0)„N(R")S(0)„N(R")- or-S(0)„0-; 

A^ represents A'' or -S(0)„Os 

A" represents a single bond, -N(R")- or -0-; 

a' represents a single bond, -C(Q^)-, -C(Q^)N(R")-, -C(Q^)0-, -S(0\- or 
-S(0)„N(R"); 

and independently represent, on each occasion when mentioned 
above, =0, =S, =NR'°, =NN(R^°)(R"), =N0R'°, =NS(0)2N(R^'>)(R"), 
=NCN, =C(H)N02 or =C(R^°)(R"); 

6 7 

R and R independently represent, on each occasion when mentioned 
above: 

I) hydrogen; 

E) an ar5'l group or a heteroaryl group, both of which are optionally 

substituted by one or more substituents selected from B; or 

ni) a alkyl, C3-10 (e.g. C3.8) cycloaUcyl, Co^ alkenyl, C2.6 allcynyl or 

C3.8 heterocycloalkyl group, all of which groups are optionally substituted 

by one or more substituents selected from and/or Q^; or 

R^ and R^ may be linlced together to form along with the N atom and 

-E- group to which R^ and R*^ are respectively attached, a 5- to 8-membered 

ring, optionally containing 1 to 3 heteroatoms and/or 1 to 3 unsaturations 

(for example double or triple bonds), which ring is optionally substituted by 

one or more substituents selected from and/or Q^; 

B represents, on each occasion when mentioned above: 
I) an aryl group or a heteroaryl group, both of which are optionally 
substituted by one or more substituents selected from G^ and/or wherein any 
two adjacent atoms of the aryl or heteroaiyl group may be linlced together to 



wo 2(M>5/(»05415 



PCT/G B2004/002996 



form a further 5- to 6-membered ring, optionally containing 1 or more (e.g. 
1 to 3) heteroatoms and/or 1 to 3 unsaturations (for example double or triple 
bonds), which ring is itself optioneill)' substituted by one or more 
substituents selected fi-om halo, -R^, -OR^ and =0: 

n) a C],6 alkj'l, C3.10 (e.g. C3.8) cycloalkyl, C2-6 allcenyl, C2-6 alksmyl or 
C3.8 heterocycloailrjd group, all of which are optionally substituted b3^ one 
or more substituents selected firom G" and/or Q ; or 
HI) a G' group; or 

TV) two adjacent B substituents may be linlced togetlier to form, along 
witli the essential atoms of the aryl or heteroarjd group to which the two B 
substituents are attached, a further 5- to 6-membered ring, optionally 
containing 1 or more (e.g. 1 to 3) heteroatoms and^or 1 to 3 unsaturations 
(e.g. double or triple bonds), which ring is itself optionally substituted b3' 
one or more substituents selected firom halo, -R^, -OR^ aad =0; 

G' represents, on each occasion v^^hon mentioned above, halo, C3^ano, -N3, 
-NO2, -ONO2 or-A^-R^-; 

wherein A^ represents a single bond or a spacer group selected from 

-C(Q V- -S(0)„A'^., -N(R^^)A' -OA^^- and in wliich: 
A^ represents A^^ or —S-: 
A^^ represents A^^; 

A'^ represents A^^ .C(Q')N(R'')C(Q^)N(R'0-. -C(Q')N(R^-')C(Q^)0., 

-C(Q')N(R^^)S(0)„N(R^^>, -C(Q^)S-, -S(O)„N(R^0C(Q^)N(R^^)., 

-S(0)„N(R^^)C(Q')0-, -S(0),N(R^')S(0),N(R'')- or -S(0),0-; 

A^- represents A^"^ or -S(0)nO-; 

A^^ represents a single bond, -N(R^^)- or-O-; 

A^^ represents a single bond, -C(Q^)-, -C(Q^)N(R^^V, -C(Q^)0-, -S(OV or 
-S(0)nN(R^^); 
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and Q"^ independently represent, on each occasion when mentioned 
above, =0, =S, =NR^^ =NN(R'^)(R^^). =N0R^^ =NS(0)2N(R^')(R-^), 
-NCN, =C(H)N02 or =C(R'')(R'0; 

R^ R^, R^^ R^\ R^^ and R^^ are independently selected jBrom: 

i) hydrogen; 

ii) an aryl or a heteroaryl group, both of which are optionally substituted 
by one or more substituents selected from and/or wherein any two 
adjacent atoms of the aryl or heteroaryl group may be linked together to 
form a further 5- to 6-membered ring, optionally containing 1 or more (e.g. 
1 to 3) heteroatoms, which ring is itself optionally substituted by one or 
more substituents selected from halo, -R^"^, -OR^"^ and =0; or 

iii) a Cj.e aikyl, C3.10 (e.g. C3-8) cycloall<:>4, C2.6 alkenyl, C2.6 allcynyl or 
0-3.8 heterocycIoallC)^ group, all of which are optionally substituted by one 
or more substituents selected ii'om G ' and/or W^; or 

any pair of R^, R^, R^^, R^^ R^^ and R^*^ may, for example when present on 
the same or on adjacent atoms, be iiniced together to form with those, or 
other relevant, atoms, a further 5- to 8-membered ring, optionally 
containing 1 to 3 heteroatoms and/or 1 to 3 unsaturations (for example 
double or triple bonds), which ring is itself optionally substituted by one or 
more substituents selected from and/or W^; 

G^ represents, on each occasion when mentioned above, halo, cyano, -N3, 
-NO2, -ONO2 or -A^''-R^^; 

wherein A^^ represents a single bond or a spacer group selected from 
-C(WV^^-. -S(0)nA^''., .N(R^ V^^-, -OA^^- and-S-, in which: 
A^ ^ represents A^^ or -S-; 
A^^ represents A^°; 
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A^*^ represents A^^ .-C(W^)N(R'')C(W-)N(R^')-, -C(W^)N(R^^)C(W')0-, 

-C(WW^')S(0)„N(R^V. -C(W^-)S-, -S(0)„N(R'^)C(W-)N(R'^)-, 

-S(0)„N(R"')C(W-)O-. -S(0)„N(R'')S(0)nN(R^'^)- or -S(0)„Os 

A^^ represents A^' or -S(0)„0-; 

A-° represents a single bond, -N(R )- or -0-; 

A^' represents a single bond, -C(W-)-, -C(W-)N(R'')-, -C(W^)0-, -S(0)„- or 
-S(0)„N(R'''); 

and W" independently represent, on each occasion when mentioned 
above, =0, =S, =KR.^^ =NN(R^')(R^'), =NOR^^ =NS(0)2N(R^^)(R^^), 
=NCN, =C(H)N02 or =C(R^')(K^y, 

R^", R-^ aad R^* are independently' selected from: 

i) hydrogen; 

ii) an aryl or a heteroaryl group, both of which are optionally substituted 
by one or more substituents . selected from G"^, methylenedioxy, 
difluoromethylenedioxy and/or dimethylmethylenedioxy; or 

iii) a Ci.6 allcyl, C3-10 (e.g. Cs-s) cycloalkyl, C,^ alkenyl, C2.6 all^'nyl or 
C-,.g heterocycloalkyl group, all of which are optionally substituted by one 
or more substituents selected from and/or J: or 

any pair of R"^, R^^ and R^*^ may, for example when present on the same or 
on adjacent atoms, be linlced together to form with those, or other relevant, 
atoms, a further 5- to 7-membered ring, optionally containing 1 to 3 
heteroatoms and/or 1 to 3 imsaturations (for example double or triple 
bonds), which ring is itself optionally substituted by one or more 
substituents selected from G* and J; 

G^ represents, on each occasion Avhen mentioned above, halo, cyano, -N3, 
-NO2, -ONO2 or-A^-R^''; 
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wherein represents a single bond or a spacer gioup selected firom 
-C(0)A^ -S(0)„A'\ -N(R' V'-\ -OA^^- and -S-, in which: 
A"^ represents A" or -S-; 
A''* represents A^'; 

i A^' represents -C(0)N(R^«)C(0)N(R'V, -C(0)N(R'«)C(0)0- 

-C(0)N(R^«)S(0)^(R>«K . -C(0)S-, • -S(0)„N(R^«)C(0)N(R-).' 
-S(O)„N(R")C(0)0-. -S(0)^(R>»)S(0)„N(R'«)- or -S(0)„Os 
A^^ represents A^ or -8(0)^0-; 
A^' represents a single bond, -N(R^ V or -0-; 

A^« represents a single bond, -C(0)., -C(0)N(R^«)-. -C(0)0-, -S(0) - or 
-S(0)nN(R'«); 

J represents, on each occasion when mentioned above, =0, =S =NR^' 
=^NN(R^^)(R'«), =NOR", =NS(0),N(R'')(R^«), =nCN, =C(H)NOa or 

R^^ and are independently selected from hydrogen and Cj^ allcyl, which 
latter group is optionally substituted by one or more substituents selected ■ 
from halo, -NH2, -N(H)Me, -N(H)Et, -N(H)z-Pr, -Nl^^e^, -N(Me)Et, 
-N(Me)/-Pr, -NEt,, -OH, -OMe, -OEt, -OZ-Pr and =0; and 

n represents, on each occasion when mentioned above. 1 or 2, 

or a pharmaceutically-acceptable salt thereof. 



which compounds and salts are referred to hereinafter as 'the compounds of 
the invention". 



Pharmaceutically-acceptable salts include acid addition salts and base 
addition salts. Such salts may be formed by conventional means, for 
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example by reaction of a free acid or a free base form of a compound of the 
in^'ention with one or more equivalents of an appropriate acid or base, 
optionally in a solvent, or in a medium in which the salt is insoluble, 
followed by removal of said solvent, or said medium, using standard 
5 techniques (e.g. in vacuo, by freeze-drying or by filtration). Salts may also 
be prepared by exchanging a counter-ion of a compound of the invention in 
the form of a salt with another counter-ion, for example using a suitable ion 
exchange resin. 

10 Compounds of the invention may contain double bonds and may thus exist 
as E {entgegen) and Z {zitsammen) geometric isomers about each individual 
double bond. All such isomers and mixtures thereof are mcluded within the 
scope of the invention. 

15 Compounds of the invention may also exhibit tautomerism. All tautomeric 
forms and mixtures thereof are included wdthin the scope of the invention. 

Compounds of the invention may also contain one or more asymmetric 
carbon atoms and may therefore exhibit optical and/or diastereoisomerism. 

20 Diastereoisomers may be separated using conventional techniques, e.g. 
chromatography or fractional crs'Stallisation. The various stereoisomers 
may be isolated by separation of a racemic or other mixture of the 
compounds using conventional, e.g. fractional cr3^stallisation or HPLC, 
techniques. Alternatively the desired optical isomers may be made by 

25 reaction of the appropriate optically active starting materials imder 
conditions which will not cause racemisation or epimerisation (i.e. a 'chiral 
poor method), by reaction of the appropriate starting material with a 'chiral 
auxiliary' which can subsequently be removed at a suitable stage, by 
derivatisation (i.e. a resolution, including a dynamic resolution), for 

30 example wth a homochiral acid followed by separation of tlie 
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diastereomeric derivatives by conventional means such as HPLC or 
chromatography over silica, or by reaction with an appropriate chiral 
reagent or chiral catalyst all under conditions known to the skilled person. 
AU stereoisomers and mixtures thereof are included within the scope of the 
5 invention. 

Unless otherwise specified, alkyl groups (where q is the upper limit of 
the range) defined herein may be straight-chain or, when there is a sufficient 
number (i.e. a minimum of three) of carbon atoms, be branched-chain. 
C,., allcyl groups that may be mentioned include methyl, ethyl, ^-propyl' 
isopropyl, «-butyl, ^ec-butyl, isobutyl, tert-hv^l, «.pentyl, isjpentyl, 
hexyl, and isohexyl. 

C,., alkylene chains (where q is the upper limit of the range) defined herein 
are straight-chain alkyl gi-oups, which groups are attached at each terminal 
end, 

Cv^ heteroaUcylene chains (where v is the lower hmit and q is the upper 
limit of the range) defined herein are C.., allcylene chains., wherein one or 
more (e.g. 1 to q-1) carbon atoms have been replaced with a heteroatom". 

allcenyl groups (where q is the upper limit of the range) defined herein 
may be straight-cham or. when there is a sufficient number (i.e. a minimum 
of three) of carbon atoms, be branched-cham. Such alkenyl groups may 
contain one or more double bonds. Q.^ alkenyl groups that may be 
mentioned include ethenyl (i.e. vinyl), l-propenyl, 2-propenyl (i.e. allyl) 
propadienyl, 1-butenyl, 2-butenyl, 3-butenyl, I,3.butadienyl, l-pentenyl' 
2-pentenyl, 4-pentenyl, and 5-hexenyl. 
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Ca-q allcynyl groups (where q is the upper limit of the range) defined herein 
may be straight-chain or, when there is a sufficient number (i.e. a minimum 
of four) of carbon atoms, be branched-chain. Such allcynjd groups may 
contain one or more triple bonds. C2-6 alkynyl groups that may be 
5 mentioned include ethynyl, 1-propynyl, l-propynjd, 1-butynyl, 2-butynyl, 
3-butynyI, 1-pentynyl, 2-pentynyl, 4-pent3'n3d, l-hexj'nyl, S-hexjmyl, and 5- 
hexynyl. 

C3.q cycloalkyl groups (where q is the upper limit of the range) that may be 
10 mentioned include monocyclic or bicyclic allcyl groups, or fused ring 
systems such as three fused cycloallcyl groups. Such cycloallcyl groups may 
be saturated or unsaturated containing one or more , double or triple bond 
(forming for example a C^^ cycloallcenyl or a €3., cycloallcynyl group). 
C3.q (e.g. C3.10) cycloalk^'l gi-oups that may be mentioned include 
15 adamantyl, cyclopropj'l, cyclobutjd, cyclopentj'l, cyclohexyl, cyclohept^^l, 
cyclooctyl, cyclopentenyl, cyclohexenyl, cycloheptenyl, cyclooctenyl, 
cyclooctynyl, bicyclohept)'!, bic)'clooct3d, and bicyclooctenyl. Substituents 
may be attached at any pomt on the cycloalkyl group. Further in the case 
where the substituent is another cyclic compound, then the cyclic 
20 substituent may be attached through a single atom on the cycloallcyl group, 
fonrnng a so-called "spiro"-compound. 

C3.q heterocycloallcyl groups (where q is the upper limit of the range) that 
may be mentioned include monocychc or bicyclic alkyl groups in which at 

25 least one (e.g. one to four) of the atoms in tlie ring system is other than 
carbon (i.e. a hetereoatom). Further, such heterocycloallcyl gi-oups may be 
saturated or unsaturated containing one or more double and/or triple bonds, 
forming for example a C^^ heteroc.vcloall<:enyl or a C3.q heterocycloalkynjd 
group. Cs^ heterocycloallcyl groups that may be mentioned include 

30 aziridinyl, azetidinyl, dihydropyranyl, dihydropyridyl, dihydropyrrolyl 
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(including 255-dihydropyrrolyl), dioxolan)4 (including 1,3-dioxolanyl), 
dioxan}^ (includiag 1,3-dioxanyl and l,4-dioxanyl)3 ditbianyl (including 
1,4-dithianyl), dithiolanyl (including l,3-dithiolan5^1), imidazolidinyl, 
imidazolinyl, morpholinyl, oxetanjd, oxiranyl, piperazinyl, piperidinyl, 
5 pyranyl, pyrazplidinyl, pyrrolidinonyl, pyrrolidinyl, pyirolinyl, 
quinuclidinyl, sulfolanyl, 3-sulfolenyl, tetrahydrop3a-anyL tetrahydrofiiranyl, 
tetrahydropyridyl, thietanyl, thiiranyl,. thiolanyl, thiomorpholinyl, trithianyl 
(including 1,3, 5 -trithianyl), tropanyl and the like. Substituents on the 
heterocycloalkyl groups may, where appropriate, be located on any atom in 

10 the ring system including a heteroatom. Further in the case where the 
substituent is another cyclic compound, then the cyclic substituent may be 
attached through a single atom on the heterocycloalkyl group, forming a so- 
called "spiro"-compound. The point of attachment of a heterocycloalkyl 
group may be via any atom in the ring system including (where appropriate) 

15 a heteroatom, or an atom on any fused carbocychc ring that may be present 
as part of the ring system. Heterocycloalkyl groups may also be in the or 
S- oxidised form. 

The term '"halo", when used herein, includes fluoro, chloro, bromo and iodo. 

20 

Aiyl groups that may be mentioned include C6-13. aryl (e,g. Cs-io) groups. 
Such groups may be monocycUc, bicyclic or tricylic and have between 6 
and 13 ring carbon atoms, in which at least one ring is aromatic. C5.13 atyl 
groups include phenyl, naphthyl and the lilce, such as 1,2,3,4-tetrahydro- 
25 naphthyl, indanyl, indenyl and fluorenyl. The point of attachment of aryl 
groups may be via any atom of the ring system. 

Heteroaryl groups that may be mentioned include those which have between 
5 and 10 members. Such groups may be monocyclic, bicyclic or tricyclic, 
30 in which at least one of the rings is aromatic and wherein at least one (e.g. 
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one to four) of the atoms in the ring system is other than carbon (i.e. a 
hetaroatom). ' Heteroarj'l groups that may be mentioned include acridinyl, 
benzimidazoli'l, benzodioxanyl, benzodioxepinyl, benzodioxolyl (including 
L3-benzodioxolyl), benzofuranyl, benzofurazanyl, benzothiazolyl 
(including 2, 1,3 -benzothiazolyl), benzoxadiazolyl (including 2,1,3- 
benzoxadiazolyl), benzoxazinyl (including 3,4-dihydro-2i^-l,4- 
benzoxazinyl), benzoxazdlyl, benzimidazolyl, benzomorpholinyl, 
benzoselenadiazolyl (including 2,1,3-benzoselenadiazolyl), benzothienyl, 
carbazolyl, chromanyl, cinnolin}'!, furanyl, imidazolyl, imidazo[l,2- 
^]pyridyl, indazolyl, indolinyl, indolyl, isobenzofuranyl, isochromanyl, 
isoindohnyl, isoindolyl, isoquinolinyl, isothiazolyl, isoxazolid, 
naphthjTidinyl (including 1,5-naphthyridinyl and 1,8-naphthyridiiiyl), 
oxadiazolyl (including 1,2,3-oxadiazolyl, L2,4-oxa.diazolyl and 
1,3,4-oxadiazoh'l), oxazolyl phenazinyl, phenothiazinyl, phthalazinyl, 
pteridinyl, purinyL pjTazinyl, p5Tazolyl, pyridazinyl, pyridyl, pyrimidinyl, 
pmolyl, quinazolinyl, quinolinyl, quinolizinyl, quinoxalinyl, tetrahydroiso- 
quinolinyl (including 1,2,3 ,4-tetrahydroisoquinolin5d and 5,6,7,8- 
tetrahydroisoquinolinyl), tetrahydroquinolinyl (including 1,2,3,4- 
tetrahydroquinolinyl and 5,6,7,8-tetrahydroquinolinyl), tetrazolyl, 
thiadiazolyl (including l,2,3-thiadiazol34, 1,2,4-thiadiazolyl and 
1,3,4-thiadiazolyl), thiazolyl, thiochi-omanyl, thienyl, triazoljd (including 
1,2,3-triazolyl, 1,2,4-triazolyl and 1,3,4-triazolyl) and the like. The point of 
attachment of heteroaryl groups may be via any atom in the ring system 
including (where appropriate) a heteroatom (such as a nitrogen atom), or an 
atom on any fused carbocyclic ring that may be present as part of the ring 
system. Heteroarj'l groups may also be in the N- or S- oxidised form. 

Heteroatoms that may be mentioned include oxygen, nitrogen, sulphur and 
selenium. 
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For the avoidance of doubt, optionally substituted methylenedioxy groups, 
when attached to a ring system, are formed between any two adjacent atoms 
of the ring system. 

For the avoidance of doubt, in cases in which the identity of two or more 
substituents in a compound of the invention may be the same, the actual 
identities of the respective substituents are not in any way interdependent 
For example, in the situation in which and are both aryl groups 
substituted by one or more Ci^ alkyl groups, the allcjd groups in question 
may be the same or different. Similarly, when groups are substituted by 
more than one substituent as defined herein, the identities of those 
individual substituents are not to be regarded as being interdependent. For 
example, when X and/or R^ represents e.g. an aryl group substitated by 
in. addition to, for example, aiiryi, wliich latter gi^oup is substituted by 
G\ the identities of the t\vd groups are not to be regarded as being 
interdependent. 

Compounds that may be mentioned include those m which: 
E represents -C(0)-; 

when any two adjacent R^, R^ R^ or R^ groups, adjacent A substituents, 
adjacent B substituents, and/or, when B represents aryl or heteroaryl, 
adjacent atoms of those aryl or heteroaryl groups are linked to form a 5- to 
6-membered ring, then that ring is fully saturated. 

Preferred compounds of the invention include those in which: 

Y represents ~CH20H or, more preferably, -C(0)N(H)R^ -C(0)N(H)OR^ 

or-C(0)OR^ 

represents a single bond, -C(Q V^-, -S(0)nA^^ -N(R^ or -OA^^s 
A^ represents A^^; 
A^^ represents A^'^; 
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q2 represents =0, =NN(R'-)(R''), =N0R^^ =NS(0)2N(R^=^)CR^2), =NCN or 

=C(H)N02; 

Q'* represents =0; 

A^' represents a single bond, -C(W^)A'\ -S(0)„A''-, -N(R'^)A'^- or 



W' represents =0, =NN[(R^^')(R''), =N0R", =NS(0)2N(R'')(R^'), =NCN or 
=C(H)N02; 



optionally substituted 5- to 7-membered ring, then that ring optionally, 
contains only 1 unsaturation; 



A^' represents a single bond, -C(0)Ar\ -S(0)J^-\ -N(R^^)A-^- or 



J represents =0, =NN(R'')(R''), =N0R'', =NS(0)2N(R")(R'''), =NCN, or 
=C(H)N02; 



More preferred compounds of the invention include those in which: 
Y represents -CH2OH or, more preferably, -C(0)N(H)R'^ or-C(0)OR^; 
when any two members of the C].8 allQdene or C2-8 heteroalkylene chain 
that Z may represent form part of an additional optionally substituted 3- to 
25 8-membered ring, then that ring optionally contains 1 to 2 heteroatoms 
and/or 1 unsaturation; 

A^ represents -S- or, more preferably, a single bond, -C(Q-)A--, -S(0)nA^-, 
-N(R")A''- or -OA^-: 
A" represents A^; 
30 A'' represents a'; 



5 -OA^^-: 

A^^ represents A"°; 
A^* represents A'^; 



10 W'^ represents =0; 
when any pair of R' 



\ 'FJ^ and R^^ is linlced together to form a further 




and/or 
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represents =0, -NOR^^ =NS(0)2N(R'^)(R"), =NCN or =C(H)N02; 
represents =0; 

when two adjacent atoms of the optionally substituted aryl or heteroaryl 
group that B may represent are iinlced together to form a further optionally 
substituted ring, then the linking divalent substituent that forms part of that 
ring is selected from methylenedioxy, difluoromethylenedioxy and 
dimeth3'lmethylenedioxy; 

represents -O, =NOR^^ =NS(0)2N(R'^)(R^^), =NCN or =C(H)N02; 
when and are linked to form an optionally substituted 5- to 8- 
membered ring, then that ring optionally contains only 1 unsaturation; 
when two adjacent atoms of the optionally substituted aryl or heteroaryl 
group that R^ R^ R^^ R^- and/or R^^ may represent are linked together 
to form a forther optionally substituted ring, then the linldng divalent 
substituent that forms part of that ring is selected from methylenedioxy, 
difluoromethjdenedioxy and dimethylmethylenedioxy; 

represents =0, =NOR^^ =NS(0)2N(R^^)(R^^), =NCN or =C(H)N02; 
and/or 

R^^ R^^ and R^^ independently represent an aryl or heteroaryl group, both of 
v/hich groups are optionally substituted by one or more substituents selected 
fi'om halo, -NH2, -N(K)Me, -N(H)Et, -N(H)z.Pr, -NMe., -N(Me)Et, 
-N(Me)z-Pr, -NEt2, -OH, -OMe, -OEt, -Oz-Pr and =0 or, R^^ R^^ and R^^ 
are, more preferably, hydrogen or Ci^ alkyl, which latter group is optionally 
substituted by one or more substituents selected from halo, -NH2, -N(H)Me, 
-N(H)Et, -N(H)f^Pr, -m/Ie., -N(Me)Et, -N(Me)z.Pr, -NEt., -OH, -OMe, 
-OEt, -Oz-Prand-O; 

More preferred compounds include those in which: 

Y represents -CH2OH, -C(0)NEm^ or, more preferably, -C(0)OR^ 

when any one or more members of the C1.8 alkylene or Co.g heteroalicylene 

chain that Z may represent form part of an additional ring, then that ring is a 



wo 2(.05/(>05415 PCT/GB2(.(M/<.0299C 

21 

cyclopropyl group formed together with the same or adjacent carbon atoms 
of that Ci.8 aUcylene or Ci-s heteroalkylene cham; 

when any adjacent pair of R^, R^ R'' or R^ is linlced, to form an optionally 
substituted ring, then the linlcing divalent substituent that forms part of that 
ring is a methylenedioxy, difluoromethylenedioxj' or dimethylmethylene- 
dioxy group; 

when any two adjacent A substituents are linlced to form an optionally 
substituted ring, then tbe linking divalent substituent that forms part of that 
ring is selected from methylenedioxy, difluoromethyienedioxy and 
dimethyhnethylenedioxy; 

when any two adjacent B substituents are linlced to form an optionally 
substituted ring, then the iinldng divalent substituent that forms part of that 
ring is selected from methylenedioxy', difluoromethyienedioxy and. ^ 
dimethylmethyleaedioxy; 

when R^ and R' are linlced to form an optionally substituted ring, then that 
ring is a 5- to 6-membered ring; 

when any pair of R"^, R^ R^°, R^\ R^' and R^^ is linked to form a further 
optionally substituted ring, then that ring optionally contains only 1 
unsaturation; and/or 
n represents 2; 

Prefen-ed compounds of die invention include those in which R\. and (when 
they represent an aryl or a heteroaryl group) X, R^, R^, R"* and/or R^ 
represent an optionally substituted fluorenyl, phenyl, naphthyl, pyrrolyl, 
furanyl, thienyl, pyrazolyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl, 
pyridyl (e.g. 2-pyridyl, 3-pyridyl or 4-pyridyl), indazolyl, indolyl, indolinyl, 
isoindolmyl, quinolinyl, l,2J,4-tetrahydroquinolinyl, isoquiaolinyl, 1,23,4- 
tetrahydroisoquinolinyl, quinolizinyl, benzofurauyl, isobenzofuram^L. 
chromanyl, benzothienj'l, pyridazinyl, pyrLmidinyl, pyrazinyl, indazolyl, 
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benziinidazolyl, quinazolinyh qiiinoxalmyl, 1,3-beiizociioxolyl, 
benzothiazolyl, and/or benzodioxanyl, group 

Preferred values of include optionally substituted fluorenyl (e.g. 2- 
fluorenyl) or pyridyl and, especially, optionally substituted phenyL 

Preferred values of X, when X represents an optionally substituted aryl or 
heteroaryl group include optionally substituted phenyl, thienyl (e.g. 2- 
thienyl), pyridyl (e.g. 3-pyridyl and 4-pyridyl), pyrazolyl, pyrazinyl or 
quinoliayl. 

Preferred values of R^, R^ R"^ and R^ when they represent an optionally 
substituted aryl or heteroaryl group, include optionally substituted phenyl, 
pyridyl (e.g. 3-pyridyI) or naphthyl (e.g. 1-naphthyI). 

Further prefeaed compound of the invention include those in which: 
Z represents Ci-e aikylene, such as methylene, propylene or hexylene, in 
which one of the carbon atoms in the chain may be replaced with a 
heteroatom (e.g. oxygen) so forming, for example, an oxypentylene group; 
R'^ represents hydrogen or G^; 

R^ represents hydrogen, phenyl or pyridyl (e.g. 3-pyridyI), which latter two 
groups are optionally substituted by one or more substituents selected from 
A; 

R"^ represents hydrogen, phenyl or naphthyl, which latter two groups are 

optionally substituted by one or more substituents selected from A; 

R^ represents hydrogen or phenyl, which latter group is optionally 

substituted by one or more substituents selected from A or is preferably 

unsubstituted; 

when R^, R\ R"^ or R^ represents an optionally substituted phenyl, pyridyl or 
naphthyl group, then tlie other substituents on the essential benzene ring of 
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the indole of fonnula I, (i.e. R^, R"^ or R^^ (as appropriate)) represent 
hydrogen or G\; 

A represents or any two adjacent A substituents may be linlced to fonn a 
further ring, wherein the linlcing divalent substituent tliat forms part of that 
5 ring is preferably methjdenedioxy, which group is preferably unsubstituted; 

represents halo (such as chloro or fluoro), cyano, -NO2 or-A^-R^°; 
A"^ represents A^; 
A^ represents a single bond; 
a"* represents A^; 
10 A^ represents and, preferably, a single bond; 
A^ represents a single bond, -C(Q^)-- or -S(0)2-; 

represents =0; 

R^ represents hydrogen or C1.3 allcj^l group (snch as method or ethyl), which • • 
• latter group is optionally substituted by G"; 

15 R*^ represents an ar3d group (such as phenyl) or a heteroaiyl group (snch as 
pvridyl). wliich latter two groups are optionally substituted hy one or more 
substituents selected from or R"^ represents Cj^ allcyl (such as methyl; 
ethyl, propyl, butyl (e.g. 77-butyl or r-butyl)), C2-4 alkenyl (such as ethenyl) 
or C5.10 cycloallcjd (such as cyclohexyl or adamantyl), which latter three 

20 groups are optioaally substituted by one or more substituents selected from 
G^; or 

R^ and R^ are optionally linlced to form a 5- to 6-membered ring optionally 
substituted by =0; 
B represents G'; 

25 G" represents halo (such as chloro or fluoro), cyano, -NO2 or -A^-R^^; 
A^ represents a single bond, -N(R^^)A^^- or -OA^^-; 
A^^ and A^^ independently represent A^"^; 
A^"* represents a single bond; 

R^ represents C1.3 alkyl (such as ethyl) or, preferably, hydrogen; 
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represents hydrogen, aryl (such as phenyl), heteroaryl (such as 
tetrazolyl), Ci^ alkyl (such as methyl, ethyl, isopropyl or butyl (e.g. n-butyl 
" or r-butyl)), allcenyl (such as ethenyl or butenyl (e.g. but-3-enyI)) or 
Cs^ cyclcallcyl (such as cyclohexyl), which latter five groups are optionally 
substituted by one or more substituents selected firom G^; 
R" represents hydrogen or C2.4 alkenyl (such as propenyl (e.g. propen-2-yl, 
i.e.allyl)); 

R^" represents hydrogen, an aryl group (such as a phenyl gi-oup), a 
heteroaryl group (such as a pyrrolyl group). Cm alLyl (such as methyl, 
isopropyl or butyl (e.g. 77-butyl or f-butyl)) or C5.J0 cycloalkyl (such as 
cyclohexyl or adamantyl) which latter four groiqjs are optionally substituted 
by one or more substituents selected from G^; 
R^^ represents hydrogen or C 1.3 alley! (such as meth}^); 
represents halo (such as fluoro) or -A^^-R'^; 
• A^^ represents a smgle bond or-OA'^-; 
A^' represents a single bond; 

R--^ represents hydrogen, C1.3 alkyl (such as C1.2 aUcyl (e.g. methyl)) or aiyl 
(such as phenyl). 

Preferred optional substituents on R\ R^, R^ and (when they represent an 

aryl or heteroaryl group) X, R^ R^, R" and R^ groups are selected from: 

halo (e.g. chloro, fluoro or bromo); 

-NO2; 

cyano; 

methylenedioxy; 

C1.6 alkyl, which allcyl group may be linear or branched (e.g. Cj^ alkyl 
(including methyl, etliyl, n-propyl, isopropyl, «-butyl, j-butyl, isobutyl or t- 
butyl), rt-pentyl, isopentyl, «-hexyl or isohexyl), and which alkyl groups are 
optionally substituted by one or more substituents selected from a halo (e.g. 
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fluoro) group (so forming, for example, -CH2F, -CHF2 or -CF3), an aryl 
group (such as phenyl) and OR ; 

Cz^ alkenyl (e.g. ethenyl, l-propenyl, 2-propenyl, 1-butenyl, 2-butenyl, 3- 

butenyl, 1-pentenyl, 2-pentenyl, 4-pentenyl or 5-hexenyl); 

C3.10 (e.g. C3.1!) cycloalkyl (e.g. cyclopropyl, cyclobutyl, cyclopentyl, 

cyclohexyl or cyclooctyl), optionally substituted wdth C^le alkyl (such as 

methyl); 

phenyl, optionally substituted wifh one or more substituents selected firom 
halo (e.g. fluoro or, especially, chloro) and OR^^; 

a heteroaryl group selected from tetrazolyl and pyrrolyl, optionaUy 

substituted by one or more C1.6 alkyl group (such as methyl); 

methyltliio, methylsulfmyl methylsulfon)'!; 

=0; 

-OR''"; 

-N(Tl^')R'°; 

-C(0)0R'^ 

-C(0)R'^; 

-C(0)N(R'')R'"; 

-S(0)2N(R^')R^°; and/or 

-N(R'^)S(0)2R''; 

wherein R^' and R^° independently represent, on each occasion when used 
above, hydrogen, phenyl, Cm aUcenyl (such as propenyl (e.g. propen-2-yl, 
i.e. allyl) or butenyl (e.g. but-3-enyl)), C1.6 alkyl (such as methyl, ethyl, 77- 
propyl, isopropyl, n-butyl or ^-butyl) which allcyl group is optionally 
substituted by one or more fluoro atoms or a phenyl group; 
R-^ represents phenyl or Cue ^<y^, (such as methyl, ethyl, n-propyl, 
isopropyl, 77-butyl or ^-butyl), which allcyl group is optionally substituted by 
one or more fluoro atoms. 
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When X represents an aiyl or a heteroaryl grovp, then the substituents on 
such groups are preferably selected from carboxy, acetyl, methoxy, -NO2, 
fluoro, methyl, chloro, hydroxymethyl, ethyl, isopropoxy, trifluoromethoxy 
and methylthio. • 

Preferred optional substituents on groups include phenoxy, 

trifluoromethyl, nitro, fluoro, chloro, cyano, carbamoyl, trifluoromethoxy, 
tetrazolyl (e.g. Zff-tetrazol-S-yl) and methyl. 

When they represent an aiyl or heteroaryl group, preferred optional 
substituents on R^ or R' groups include /-butyl, methylenediox^, 
benzyloxy, nitro, methoxy, acetyl, chloro, fluoro, iV-allyl-iV- 
methanesulfonyl, cyano, trifluoromethyl, 2,2-dimethylpropionyIamino, 
methanesulfonylamino, amino, but-3-enyIamino, isopropoxy, methylthio, 
methylsulfonyl, ethenyi (i.e. vmyi), trifluoromethoxy, cyclohexyl, «-butyl, 
carboxy and hydroxymethyl. 

Preferred optional substituents on R' (when R« does not represent hydrogen 
and is not linked to form a ring with R^) include an optionaUy substituted 
phenyl group. Optional substituents on such phenyl groups include halo 
(especiaUy fluoro) and €,.3 allcoxy (such as methoxy), which substituents 
are preferably in the 4-position of the phenyl rmg. 

Preferred optionally substituents on R^ (when R' is not hnlced to form a ring 
with R^) include chloro, methoxy, amino, methyl, dimethylamino, phenyl, 
4-methoxyphenyl, adamantyl, cyclohexyl, 3,3,5,5-tetramethylcycIohexTl,' 
isopropoxy, trifluoromethyl, /-butyl, 77-butyl, isopropyl, trifluoromethoxT,' 
cyano, pyn-ole (e.g. 2,5-dimethylpyrroIe) and nitro. 
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Particularly preferred corapounds of the invention include those of the 
examples described hereinafter. 

Compounds of the invention may be made in accordance with techniques 
5 that are weU Icnown to those sldlled in the art, for example as described 
hereinafter. 

Accordins!; to a furtiber aspect of the invention there is provided a process for 
the preparation of a compound of formula I, which process comprises: 



10 



(i) reaction of a compound of formula 11, 




15 wherein X, Y, R", R^ aad are as hereinbefore defined, with a 
compound of formula m, 

R'zL^ m 

20 wherein represents a suitable leaving group, such as halo (e.g. chloro, 
bromo or iodo), a carboxylate group, a sulfonylate group (e.g. -OS(0)2CF3, 
-OS(0)2CH3, -0S(0)2PhMe or nonaflates), or an JV-imidazolyl group and 
and Z are as hereinbefore defined, for example at around 0°C to room 
temperature, or at above room temperature (e.g. up. to 40-1 SO^C) in the 

25 presence of a suitable base (e.g. sodium hydride, sodium bicai-bonate, 
potassium carbonate, pyrrohdinopyridine, pyridine, triethylamine. 
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tributylamine, trimethylamine, dimethylaininopyridine, diisopropylamine, 
l,8-diazabicyclo[5.4-0]undec-7-ene, sodium hydroxide, potassium 
hydroxide, 7V-ethyl-diisopropylamine, iV-(methylpolystyrene)-4- 
(methylamino)pyridiiie, lithiumdiisopropylamide or mixtures thereof) and 
an appropriate solvent (e.g. tetrahydrofuran, pyridine, toluene, 
dichloromethane, chloroform, dimethylformamide, trifluoromethylbenzene, 
dimethylsulfoxide or triethylamine). Preferred base/solvent systems include 
sodium hydride/dimethylformamide, dimethylaminopyridine/pyridine, 
sodium hydroxide/dichloromethane (optionally in the presence of a phase 
transfer catalyst (e.g. tetrabutylammonium hydrogensulfate)), 
lithiimadiisopropylamide/tetrahydrofiiran, potassium hydroxide/dimetfayl- 
sulfoxide. Otlier systems that may be mentioned include sodium/ammonia. 

(ii) reaction of a compound of formula IV, 



R2-R5 




IV 



wherein represents or V, in which represents a leaving group such 
as halo (e.g. chloro, bromo or iodo), a sulfonylate group (e.g. 
-OS(0)2CF3, -OS(0)2CH3, -0S(O)2PhMe or nonaflates) or -B(0H)2. 
represents a leaving group such as -B(OH)2, 
-4,4,5,5-tetramethyl-l,3,2-dioxaborolan-2-yl, -SnBuj, or a similar group 
known to the skiUed person, L* is attached to one or more of the carbon 
atoms of the benzenoid ring of the indole, and the remaining positions of the 
benzenoid ring are substituted with 1 to 3 (depending on the number of L'^ 
substituents) substituents to as appropriate, and Z, X, Y, R\ R^ R^ 
R" and R^ are as hereinbefore defined, with a compound of formula V, 



wo 2005/0054 15 



PCT/GB2(KM/(M)2996 



29 

R^^L^ V 

wherein represents R', R^, R" or R^ (as appropriate), and represents 
L' (when L'* is V) or (when is L") as hereinbefore defined. The 
skilled person will appreciate that L" and must be mutually compatible. 
This reaction may be performed, for example in the presence of a suitable 
catalyst system, e.g. a metal (or a salt or complex thereof) such as Cul, 
Pd/C, Pd(0Ac)2, Pd(Ph3P)2Cl2, Pd(Ph3P)4, Pd2(dba)3 or NiClz and a ligand 
. such as /-BusP, (CsHiOsP, PI13P, P(o-Tol)3, l,2-bis(dipbenylphospliiiio)- 
ethane, 2,2'-bis(di-?er/-butylphosphino)- 1 , 1 '-biphenyl, 2,2'-bis(diphenyl- 
phosphino)-l,r-binaphthyl, 1,1 '-bis(diphen3^1phosphinoferrocene), 1,3- 
bis(diphenylphosphino)propane or xan^hos, together with a suitable base, 
such as Na2C03, K3PO4, CS2C.O3, NaOH, K2CO3, CsF, Et3N, (z-Pr)2>nEt or 
r-BuOK (or mixtures thereof) in a suitable solvent, such as dioxane, toluene, 
ethanol, dimethylformamide, ethylene glycol dimethyl etlier, water, 
dimethylsulfoxide, acetonitrile, dimethylacetamide, .A'-meth3dpyrrolidinone 
or nuxtures thereof. The reaction may also be carried out for example at 
room temperature or above (e.g. at a high temperature sucli as the reflux 
temperature of tlie solvent system) or using mica-owave irradiation; 

(iii) for compounds of formula I, wherein X represents an optionally 
substituted aryl or heteroarj'l group, reaction of a compound of formula Yl, 



R2 L2 
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wherein Z, Y, L\ R\ R^ R"^ and R^ are as hereinbefore defined, with a 
compound of fonnula Vn, , 

wherein represents an aryl or heteroaryl group, optionally substituted as 
hereinbefore defined, and is as hereinbefore defined, for example under 
reaction conditions such as those hereinbefore described hereinbefore in 
respect of process step (ii); 

(iv) for compounds of formula I wherein X represents -N(R^)-E-rV reaction 
of a compound of fonnula VI as hereinbefore defined, with a compound of 
formula \an, 

HN(R^)-E-R^ VJII 

S 7 

wherein E, R and R are as hereinbefore defined for example optionally in 
the presence of an appropriate metal catalyst (or a salt or complex thereof) 
such as Cu; Cu(0Ac)2, Cul (or Cul/diamme complex), Pd(OAc)2, Pd2(dba)3 
or NiCl2 and an optional additive such as PhsP, 2,2'- 
bis(diphenylphosphino)-l,r-binaphthyl or xantphos, in the presence of an 
appropriate base such as EtsN, pyridine, iV',iV'-dimethyletliyIenediamine, 
Na2C03, K3PO4, CS2CO3 or r-BuOK (or mixtures thereof), in a suitable 
solvent (e.g. dichloromethane, dioxane, toluene, ethanol, 
dimethylfonnamide, ethylene glycol dimethyl ether, water, 
dimeth)dsulfoxide, acetonitrile, dimethylacetamide, iV-methylpjorolidinone 
or mixtures thereof) or in the absence of an additional solvent when the 
reagent may itself act as a solvent (e.g. when R^ represents phenyl and 
represents bromo, i.e. bromobenzene). This reaction may be carried out at 
room temperatui-e or above (e.g. at a high temperature, such as the reflux 
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temperature of the solvent system that is employed) or using microwave 
irradiation; 

(v) for compounds of formula I Avherein X represents -N(R*)-E-R'', reaction 
5 of a compound of formula IX, 




IX 



wherein Z, Y, R\ K\ R^ R\ R^ and R^ are as hereinbefore defined, v^dfh a 
10 compound of formula X, 

R^-E-L^ X 

wherein E, R' and are as hereinbefore defined, for example under 
15 reaction conditions such as those hereinbefore described in respect of 
process step (i); or 

(vi) for compounds of formula I wherem E represents a single bond and R 
is a Ci^ alkyl group, Cs^ alkenyl or a C^^ alkynyl group, reduction of a 

20 compound of formula I, wherein X represents -C(0)- and R'' represents H, a 
Ci.5 alkyl group, a C2-5 aUcenyl or a C2.5 alkynyl group. In the presence of a 
suitable reducing agent. A suitable reducing agent may be an appropriate 
reagent that reduces the amide group to the amine group in the presence of 
other functional groups (for example an ester or a carboxylic acid). Suitable 

25 reducing agents include borane and other reagents known to the skilled 
person, under reaction conditions known to the skilled person. 
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Compounds of fonnula IE may be prepared b}^: 
(a) reaction of a compound of formula XI, 




wherein X, Y, L\ R\ R\ R"^ and are as hereinbefore defined with 
a compound of fonnula V for example under conditions such as 
those described hereinbefore in respect of process step (ii); 

(b) for compounds of formula II wherein X represents an optionally 
substituted aryl or heteroaryl group, reaction of a compound of 
formula XU, 



RK 



R2 


L2 












H 


R5 





XII 



wherein Y, R'^ and R^ are as hereinbefore defined, with a 

compound of fonnula VII as hereinbefore defined, for example under 
conditions such as those described hereinbefore in respect of process 
step (iii); 



(c) for compounds of fonnula II, wherein X represents -N(R^)-E-R', 
reaction of a compound of formula XII as hereinbefore defined, with 
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a compound of formula Vm for example under conditions .such as 
those described hereinbefore in respect of process step (iv); 



5 



(d) 



for compounds of formula U, wherein X represents -N(R'*)-E-R'^, 
reaction of a compound of formula Xm, 




Xlfi 



wherein Y, R", R^, R^ R^ and R^ are as hereinbefore defined with a 
10 compound of formula X for example under conditions such as those 

described hereinbefore in respect of process step (v); 

- Compounds of formula IV may be prepared by reaction of a compound of 
formula XI as hereinbefore defined, with a compound of formula m as 
15 hereinbefore defined for example under conditions such as those described 
hereinbefore in respect of process step (i). 

Compounds of formula TV in which represents may be prepared by 
reaction of a compound of formula TV in which L represents L , with an 

20 appropriate reagent for the conversion of the 1? group to the group. This 
conversion may be performed by methods known to those skilled in the art, 
for example, compounds of formula W, in which is 4,4,5,5-tetramethyl- 
l,3,2-dioxaborolan-2-yl may be prepared by reaction of the reagent 
bis(pinacolato)diboron with a compound of formula IV in which L'* 

25 represents L^ for example under reaction conditions such as those described 
hereinbefore in respect of process route (ii) above. 
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Compounds of formula VI may be prepared by: 



(a) reaction of a compound of formula XII as hereinbefore defined with 
a compound of formula III as hereinbefore defined for example 
under conditions such as those described hereinbefore in respect of 
process step (i); 

(b) for compounds of formula VI wherein Lr represents a sulfonylate 
group, reaction of a compound of formula XIV, 



R2 


OH 




ry-Y 








\ 


R5 


Z-R1 



XfV 



wherein Y, Z, R\ K\ R"^ and R^ are as hereinbefore defined, with 
an appropriate reagent for the conversion of the hydroxyl group to 
the sulfonylate group (e.g. tosyl chloride, mesyl chloride, triflic 
anhydride and the like) under conditions known to those skilled in 
the art. 



Compounds of formula IX may be prepared for example by reaction of a 
compound of formula XOI as hereinbefore defined with a compoimd of 
formula HI as hereinbefore defined for example under conditions such as 
those described hereinbefore in respect of process step (i). 



Compounds of formula XII may be prepared by standard techniques. For 
example: 
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(a) 



Compounds of formula XII, wherein Ir represents halo ma3' be 
prepared by reaction of a compound of formula XV, 




XV 



wherein R^, R^ R"^, R^ and Y are as hereinbefore defined, with a 
reagent, or mixture of reagents kno'wn to be a source of halide ions. 



chlorosuccinimide may be employed, for chloride ions, N- 
chlorosuccinimide may be employed and for fluoride ions, 1- 
(chIoromethyl)-4-fluoro-l,4-diazoniabic3^clo[2.2.2]octane bis(tetra- 
fluoroborate) may be employed. This reaction may be carried out in 
a suitable solvent (e.g. acetone or benzene). under conditions known 
to the skilled person- 

(b) hy reaction of a compound of formula XVI, 



For example, for bromide ions, iV-bromosuccinimide may be 
employed, for iodide ions, iodine or a mixture of Nal and N- 




XVI 



wherein Y, L', iJ, R^, R*\ R"^ and R'*^ are as hereinbefore defined with 
a compound of formula V as hereinbefore defined, for example 
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under reaction conditions such as those described hereinbefore in 
respect of process route (ii) above; or 

(c) for compounds of formula Xn wherein represents a sulfonylate 
5 group, reaction of a compound of formula XVII, 




XVII 



wherein Y, R^, R"^ aad R^ are as hereinbefore denned, with an 
10 appropriate reagent for the conversion of the hydroxyl group to a 

sulfonylate group as described hereinbefore. 



Compounds of formula Xm may be prepared by reaction of a compound of 
formula XII as hereinbefore defined with a compound of formula XVTTT, 

15 

HiNR^ xvm 

wherein R^ is as hereinbefore defined, for example under reaction 
conditions such as those described in respect of process step (iv). 

20 

Compounds of fonnula XUI wherein R^ represents hydrogen may be 
prepared by an aromatic nitration reaction carried out on a compound of 
fomiula XV, as hereinbefore defined, followed by reduction of the nitro 
group of the resultant intermediate to an amino group. Both reactions may 
25 be performed under conditions Icnown to the sldlled person. 
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Compounds of formulae IH, V, Vn, VHI, X, XVIH are either commercially 
available, are known in the literature, or may. be obtained either by analog}' 
with the processes described herein, or by conventional synthetic 
procedures, in accordance with standard techniques, from available starting 
materials using appropriate reagents and reaction conditions. 

Indoles of fonnulae H, IV, VI, IX, XI, XEI, XIE, XIV, X\^ XVI and X^/^ 
may also be prepared with reference to a standard heterocyclic chemistry 
textbook (e.g. "Heterocyclic Chemistry" by J. A. Joule, K. Mills and G. F. 
Smith, 3'"'* edition, pubUshed by Chapman & Hall) and/or made according to 
the following general procedures. 

For example compounds of formulae E, XI, Xm and XV may be prepared 
by reaction of a compound of formula XIX, 



SUB 




XIX 



wherein SUB represents the substitution pattern that is present in the 
compoimd of fonnula H, XI, Xffl or XV to be formed, (G) represents either 
X (as required for formation of compounds of formulae 11 and XI), a 
-N(R^)H group (as required for formation of compounds of formula Xiii) 
or the (G) substituent is absent (as required for formation of compounds of 
formula XV) and Y is as hereinbefore defined, under Fischer indole 
synthesis conditions known to the person skilled in the art. 



Compounds of formula XV may alternatively be prepared by reaction of a 
compound of fonnula XX, 



wo 2005/0«5415 



PCT/GB2004/002996 



38 




XX 



wherein R^, R^, R* and R^ are as hereinbefore defined with a compound of 
formula XXi, 

N3CH2Y XXI 

wherein Y is as hereinbefore defined, and preferably does not represent 
-COOH, under conditions known to the person skilled in the art (i.e. 
conditions to induce a condensation reaction, followed by a thermally 
induced cyclisation).. 

Compounds of formulae XTV and XVII may be prepared by reaction of a 
compotmd of formula XXEL, 




XXII 



wherein R"" represents a C1.6 alkyl group, R^ represents either -Z-R' as 
hereinbefore defined (as required for formation of compounds of formula 
XrV), hydrogen (as required for fonnation of compounds of formula XVR) 
or a nitrogen-protected derivative thereof and Y, R-, R^, R* and R^ are as 
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hereinbefore defined, under standard cyclisation conditions Icnown to those 
slciUed in the art. 

Compounds of formulae IX and XHI. wherein represents H, may be 
5 prepared by reaction of a compound of formula XXm, 




XXill 



wherein Y, R^, R^ R^ and R^ are as hereinbefore defined, for example . 
10 under intramolecular cycUsation conditions Icnown to those skilled in tlie 
art. 

Compounds of formula U and XL, wherein X represents arjd or heteroaryl, 
may alternatively be prepared by reaction of a compound of formula XXR^ 

15 



SUB— f- 




XXIV 



NH 

I 



20 



wherein Q represents either -C(0)- or -GHz-, X represents aiyl or 
heteroar3'l, and SUB and Y are as hereinbefore defined. When Q represents 
-C(0)-, the intramolecular cyclisation may be induced by a reducing agent 
such as TiCla/CgK, TiCU/Zn or Smia under conditions known to the skilled 
person, for example, at room temperature in the presence of a polar aprotic 
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solvent (such as THF). When Q represents -CH2-, fee reaction may be 
performed in the presence of base imder intramolecular condensation 
reaction conditions known to the sldUed person. 

Compounds of formula XIX may be prepared by: 

(a) reaction of a compound of formula XXV, 




XXV 



wherein SUB is as hereinbefore defmed with a compound of 
formula XXVI, 




XXVI 



O 



wherein (G) and Y are as hereinbefore defined under 
condensation conditions Icnown to the skilled person; or 

(b) reaction of a compound of formula XXVn, 



SUB-fi- ^ 



XXVII 
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wherein SUB is as hereinbeiore defined with a compound of 
formula XXVm, 




XXVIII 



wherein R"^ represents OH, 0-C].6 alkjd, Ci.6 aUcj'l and (G) 
and Y are as hereinbefore defined, for example under Japp- 
Klingemann conditions Imown to the skilled person. 

Compounds of foimulae XX, XXI. XXH, XXHI, XT./, XV., XY[, X\rn and 
XVin are either commercially available, are known in tiie literature, or may 
be obtained either by analogy with the processes described herein, or by 
conventional synthetic procedures, in accordance ^^dth standard techniques, 
from available starting materials using appropriate reagents and reaction 
conditions. 

The substituents X, Y, Z, K\ K~, R\ R' and R"' m final compounds of the 
mvention or relevant intermediates may be modified one or more times, 
after or during the processes described above by way of methods that are 
well Icnown to those sldlled in the art. Examples of such methods include 
substitutions, reductions, oxidations, alleviations, hydrolyses, esteiifications, 
and etherifications. The precursor groups can be changed to a different 
such group, or to the groups defined in formula I, at any time during the 
reaction sequence. For example, m cases where Y represent a carboxyUc 
acid ester fanctional group, the sldlled person will appreciate that at any 
stage during the synthesis (e.g. tlie final step), the relevant substituent may 
be hydrolj'sed so forming for example a carboxylic acid fimctional group. 



i 
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In cases where Y represents a cafboxylic acid or carboxylic acid ester 
functional group, the relevant substituent may be reduced, under suitable 
conditions known to the skilled person (for example in the presence of other 
potentially reducible functional groups), at any stage duriug the synthesis 
(e.g. the final step), so forming for example a hydroxymethyl substituent. 

Compounds of the invention may be isolated from their reaction mixtures 
using conventional techniques. 

It will be appreciated by those skilled in the art that, ia the processes 
described above and hereiaafter, the functional groups of intermediate 
compounds may need to be protected by protecting groups. 

The protection and deprotection of functional groups may take place before 
or after a reaction in the above-mentioned schemes. 

Protecting groups may be removed in accordance with techniques that are 
well known to those skilled in the art and as described hereinafter. For 
example, protected compounds/intermediates described herein may be 
converted chemically to improtected compounds using standard 
deprotection techniques. 

The type of chemistry involved will dictate the need, and type, of protecting 
groups as well as the sequence for accomplishing the synthesis. 

The use of protecting groups is fiiUy described in 'Trotective Groups in 
Organic Chemistry", edited by J W F McOmie, Plenum Press (1973), and 
"Protective Groups in Organic Synthesis", 3"^ edition, T.W. Greene & 
P.G.M. Wutz, Wiley-Interscience (1999), 
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Medical and Pharmaceutical Uses 
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Compounds of tiie invention are indicated as pharmaceuticals. According 
to a further aspect of the invention there is provided a compound of the 
5 invention for use as a pharmaceutical. 

Although compounds of tiae invention may possess pharmacological activit)' 
as such, certain pharmaceutically-acceptabie (e.g. "protected") derivatives 
of compounds of the mvention may exist or be prepared which may not 

10 possess such activity', but may be admmistered parenteraUy or orally and 
thereafter be metaboUsed in the body to form compounds of the invention. 
Such compounds (which may possess some pharmacological activity, 
provided that such activit}' is appreciably lower than that of the ^^active" 
compounds to which they are metabolised) may therefore be described as 

15 "prodrugs" of compounds of the invention. 

By "prodrug of a compound of the invention", we include compoxinds that 
form a compound of the invention, in an experunentally-detectable amount, 
within a predeteraiined time (e.g. about 1 hour), following oral or parenteral 
20 administration. All prodrugs of the compounds of the invention are 
included within the scope of the invention. 

Furthermore, certam compounds of the invention (includmg, but not lunited 
to, compounds of formula I in which Y is -C(0)OR^ and is other than 

25 hydrogen) may possess no or minunal pharmacological activit}' as such, but 
ihay be administered parenterally or orally, and tliereafter be metabolised in 
tlie body to form compounds of tlie mvention that possess pharmacological 
activity as such (including, but not limited to, con-esponding compounds of 
formula I in which Y represents -COOK). Such compounds (which also 

30 includes compounds that may possess some pharmacological activity, but that 
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activity is appreciably lower than that of the "active" compounds of the 
invention to which they are metabolised), may also be described as 
"prodrugs". 

Thus, the compounds of the invention are useful because they possess 
pharmacological activity, and/or are metabolised in the body following oral 
or parenteral administration to form compounds which possess 
pharmacological activity. 

Compounds of the invention are particularly useful because they may 
inhibit (for example selectively) the activity of prostaglandin E synthases 
(mPGESs) and particularly the activity of microsomal prostaglandin E 
synthase-1 (mPGES-1), i.e. they prevent the action of mPGES-1 or a 
complex of Mdiich the rnPGES-1 enzyme forms a part, and/or may elicit a 
mPGES-1 modulating eftect, for example as may be demonstrated in the 
test described below. Compounds of the invention may thus be useful in tlie 
treatment of those conditions in wliich inhibition of a PGES, and 
particularly mPGES- 1 , is required. 

Compounds of tlie invention are thus expected to be useful in the treatment 
of inflammation. 

The term "inflammation" will be understood by those skilled in the art to 
include any condition characterised by a localised or a systemic protective 
response, which may be elicited by physical trauma, infection, chronic 
diseases, such as those mentioned hereinbefore, and/or chemical and/or 
physiological reactions to external stimuU (e.g. as part of an allergic 
response). Any such response, which may serve to destroy, dilute or 
sequester both the injurious agent and the injured tissue, may be manifest 
by, for example, heat, swelling, pain, redness, dilation of blood vessels 
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and/or increased blood flow, invasion of the affected area by white blood 
ceUs, loss of function and/or any other symptoms Icnown to be associated 
with inflammatory conditions. 

The term "inflammation" will thus also be understood to include any 
inflammator)' disease, disorder or condition per se, any condition that has 
an inflammatory' component associated with it, and/or any condition 
characterised by inflammation as a symptom, including mter alia acute, 
chronic, ulcerative, specific, aUergic and necrotic inflammation, and other 
forms of inflammation Icnown to those skilled in the art The term thus also 
includes, for 1lie purposes of this invention, inflammatory pam, pain 
generally and/or fever. 

Accordingly, compounds of the invention may be useful in the treatment of 
inflammatory bowel disease, irritable bowel syndrome, migraine, headache, 
low back pain, fibromyalgia, myofascial disorders, viral infections (e.g. 
influenza, common cold, herpes zoster, and AIDS), bacterial infections, 
fungal infections, dysmenorrhea, bums, surgical or dental procedures, 
malignancies (e.g. breast cancer, colon cancer, and prostate cancer), 
atherosclerosis, gout, arthritis, osteoarthritis, juvenile arthritis, rheumatoid 
arthritis, rheumatic fever, anlcylosing spondylitis, systemic lupus 
erythematosus, vasculitis, pancreatitis, nephritis, bursitis, conjunctivitis, 
iritis, scleritis, uveitis, wound healing, dermatitis, eczema, psoriasis, stroke, 
diabetes (e.g. diabetes mellitus), neurodegenerative disorders such as 
AMieimer's disease and multiple sclerosis, autoiimnune diseases, 
osteoporosis, asthma, chronic obstructive puhnonary disease, puhnonary 
fibrosis, allergic disorders, rhinitis, ulcers, coronaiy heart disease, 
sarcoidosis and any other disease with an inflammatory component. 



5 
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Compounds of the invention are indicated both in the therapeutic and/or 
prophylactic treatment of the above-mentioned conditions. 

According to a further aspect of the present invention, there is provided a 
method of treatment of a disease which is associated with, and/or which can 
be modulated by inhibition of, a PGES (such as a mPGES, e.g. mPGES-l), 
and/or a method of treatment of a disease in which inhibition of the activity 
of a PGES, and particularly mPGES-1, is desired and/or required (e.g. 
inflammation), which method comprises administration of a therapeutically 
effective amount of a compound of the invention, as hereinbefore defined, 
to a patient suffering from, or susceptible to, such a condition. 

'Tatients" inchide mammalian (including human) patients. 

The term "eiieciive amount" refers to an amount of a compound, which 
confers a therapeutic effect on the treated patient. The effect may be 
objective (i.e. measurable by some test or marker) or subjective (i.e. the 
subject gives an indication of or feels an effect). 

Compounds of the invention will normally be administered orally, 
intravenously, subcutaneously, buccally, rectally, dermally, nasedly, 
tracheally, bronchially, sublingually, intraperitoneally, topically (e.g. 
ocularly), intramuscularly, intraspinally, epidurally, transdermally, by any 
other parenteral route or via inhalation, in a phamiaceutically acceptable 
dosage form. 

Compounds of the invention may be administered alone, but are preferably 
administered by way of known pharmaceutical formulations, including 
tablets, capsules or elixirs for oral, administration, suppositories for rectal 
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administration, sterile solutions or suspensions for parenteral or 
intramuscular administration, and the lilce. 

Such formulations may be prepared in accordance with standard and/or 
accepted pharmaceutical practice. 

According to a fiirther aspect of the invention there is thus provided a 
pharmaceutical formulation including a compound of the invention, as 
hereinbefore' defined, in admixture with a pharmaceutically acceptable 
adjuvant, diluent or carrier. 

Compounds of the invention may also be combined v>dth other therapeutic 
agents that are useful in the treatment of inflammation (e.g. NSAIDs and ■ 
coxibs). 

According to a furtlier aspect of the invention, there is provided a 
combination product comprising: 

(A) a compound of the invention, as hereinbefore defined; and 

(B) another therapeutic agent that is useful in the treatment of 
inflammation, 

wherein each of components (A) and (B) is formulated in admixture v^dth a 
pharmaceutically-acceptable adjuvant, diluent or earner. 

Such combination products provide for the administration of a compound of 
the invention in conjunction with the other therapeutic agent, and may thus 
be presented either as separate formulations, wherein at least one of those 
fonnulations comprises a compound of the invention, and at least one 
comprises the other therapeutic agent, or may be presented (i.e. formulated) 
as a combined preparation (i.e. presented as a single fomiulation including a 
compoimd of the invention and the other therapeutic agent). 
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Thus, there is further provided: . 

(1) a pharmaceutical formulation including a compound of the invention, as 
hereinbefore defined, another therapeutic agent that is useful in the 
treatment of inflammation, and a pharmaceutically-acceptable adjuvant, 
diluent or carrier; and 

(2) a kit of parts comprising components: 

(a) a pharmaceutical formulation including a compound of the invention, 
as hereinbefore defined, in admixture with a pharmaceutically- 
acceptable adjuvant, diluent or carrier; and 

(b) a pharmaceutical formulation including another therapeutic agent 
that is useful in the treatment of inflammation in admi;cture with a 
pharmaceutically-acceptable adjuvant diluent or carrier, 

which components (a) and (b) are each provided in a form that is suitable 
for administration in conjunction with the other. 

Compounds of the invention may be administered at vaiying doses. Oral 
dosages may range from between about 0.01 mg/kg of body weight per dav 
(mg/kg/day) to about 100 mg/kg/day, preferably about 0.01 to about 10 
mg/kg/day, and more preferably about 0.1 to about 5.0 mg/kg/day. For oral 
administration, the compositions typically contain between about 0.01 mg 
to about 500 nig, and preferably between about 1 mg to about 100 mg, of 
the active ingredient. Intravenously, the most preferred doses will range 
from about 0.001 to about 10 mg/kg/hour during constant rate infusion. 
Advantageously, compounds may be administered in a single daily dose, or 
the total daily dosage may be administered in divided doses of two, three or 
four tunes daily. 
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In any event, the physician, or the sldlled person, will be able to determine 
the actual dosage which will be most suitable for an individual patient, 
wliich is mcely to vary with the route of administration, the type and 
severity of the condition that is to be treated, as well as the species, age, 
5 weight sex, renal function, hepatic function and response of the particular 
patient to be treated. The above-mentioned dosages are exemplary of the 
average case; there can, of course, be individual instances where higher or 
lower dosage ranges are merited, and such are within the scope of this 



10 
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20 



25 



invention. 

Compounds of the invention may have the advantage that they are effective^ 
and preferably selective, inhibitors of prostaglandin E synthases (PGES) 
and particularly microsomal prostaglandin E synthase-1 (mPGES-1). The- 
compounds of the invention may reduce the formation of the specific 
arachidonic acid metabolite PGE. without reducing the formation of other 
arachidonic acid metaboHtes, and thus may not give rise to the associated 
side-effects mentioned hereinbefore. 

Compounds of the invention may also have the advantage that they may be 
more efficacious than, be less toxic than, be longer acting than, be more 
potent than, produce fewer side effects tlian, be more easily absorbed than, 
and/or have a better phannacoldnetic profile (e.g. higher oral bioavailability 
and/or lower clearance) tlian, and/or have other useful pharmacological, 
physical, or chemical properties over, compounds loiown in the prior art, 
whether for use in the above-stated indications or otherwise. 

Biolosical Test 



In tlie, assay niPGES-1 catalyses the reaction where the substrate PGH2 is 
converted to PGE2. mPGES-1 is expressed in E. coli and the membrane 
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fraction is dissolved in 20inM NaPi-buffer pH 8.0 and stored at -80 °C. In 
the assay mPGES-1 is dissolved in O.IM KPi-buffer pH 7.35 with 2,5mM 
glutathione. The stop solution consists of H2O / MeCN (7/3), containing 
FeCl2 (25 mM) and HCl (0.15 M). The assay is performed at room 
5 temperature ia 96-weLl plates. Analysis of the amount of PGE2 is 
performed with reversed phase HPLC (Waters 2795 equipped with a 3.9 x 
150 mm CIS column). The mobile phase consists of H2O / MeCN (7/3), 
containing TFA (0.056%), and absorbance is measured at 195 jam with a 
Waters 2487 UV-detector. 
10 The following is added chronologically to each well: 

1. 100 |jL mPGES-l in KPi-bufier with glutathione. Total protein 
concentration: 0.02 mg/mL. 

2. 1 iniiibitor in DMSO. Incubation of the plate at room temperature 
for 25 minutes. 

15 3. 4 pJL of a 0.25mM PGH2 solution. Incubation of the plate at room 
temperature for 60 seconds. 
4. 100 pL stop solution. 

1 SO fiL per sample is analyzed with HPLC. 

20 E^camples 

The invention is illustrated by way of the following examples, in which the 
following abbreviations may be employed: 



BINAP 2,2'-bis(diphenylphosphino)-l,r-binaphthyl 

25 dba dibenzylideneacetone 

DMAP 4,4-dimethylaminopyridiQe 

DME ethylene glycol dimethyl ether 

DMF dimethylfonnamide 

DMSO dimetliylsulfoxide 

30 EtOAc ethyl acetate 
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NBS 



NCS 



MeCN 



HPLC 



NMR 



TFA 



TLC 



THF 



High Pressure Liquid Chromatograph3' 

acetonitrile 

iV-bromosuccinimi de 

//-chlorosuccinimide 

nuclear magnetic resonance 

trifluoroacetic acid 

tetrahydrofuran 

thin layer chromatography 



Starting materials and chemical reagents specified in the syntheses 
described below are commerciaDy available from, e.g. Sigma-Aldrich Fine 
Chemicals. 

Example 1 

6-r4-^grr-But^/lDhenvlVl-f3-phenoxvben2:vlV3-p henvlindole-2-carbox^4ic 
acid 

ft-r4-i^gr^Butvlphenv]^indQle.-2-ca rbQxvlic acid ethyl ester 
A mbcture of 6-bromoindole-2-carboxylic acid ethyl ester (400 mg, 1.5 
mmol), 4-tert-butylphenylboronic acid (400 mg, 2.25 mmol), K3PO4 (950 
mg, 1.5 mmol), Pd(OAc)2 (18 mg, 0.075 mmol), 2,2'-bis(di-re;-r- 
butylphospliino)-l,l'-biphenYl (45 mg, 0.15 mmol), and toluene (9 mL) 
■were stirred in an argon atmosphere for 30 min at room temperature, and at 
100 ''C for 40 min using microwave irradiation. The mixture was cooled to 
room temperature and poured into NaHCOs (aq., sat.). The mixture was 
extracted with EtOAc and the combined extracts were washed with water, 
brine and dried over Na2S04. The organic phase was then concentrated and 
the product purified by chromatogi-aphy to give the sub-title compound (392 



mg, 81%). 
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fb) 6-r4-fgrr-ButvlphenvI)-3-iodoindoIe'2-carboxvlic acid ethvl ester 
The reaction was performed with the exclusion of light. A solution of Nal 
(300 mg, 2.0 nxmol) in acetone (15 mL) was added dropwise to a stirred 
solution of NCS (270 mg, 2.0 mmol) in acetone (4 mL), followed after 15 
min by the dropwise addition of 6-(4-ter/-butylphenyl)indole-2-carboxylic 
acid ethyl ester (650 mg, 2.0 mmol; see step (a) above) in acetone (20 roL). 
After 30 min at room temperature the mixture was poured into an aqueous 
solution of Na2S203 (aq., 10%) and extracted with EtOAc. The combined 
extracts were washed with water, brine and dried over Na2S04. The organic 
phase was then concentrated and then purified by chromatography to give 
the sub-title compound (743 mg, 82%). 

(c) 6-f4-terf-BulYlphenvlV3--iodO"l-r3-phenoxvben2vlVindole-2-carboxvIic 
acid ethyl ester 

A solution of 6-(4-/^r/-butylphenyl)"3-iodoindoie-2-carboxylic acid ethyl 
ester (743 mg, 1.66 mmol; see step (b) above) in DMF (10 mL) was added 
carefully to a stirred suspension of NaH (41 mg, 1.69 mmol) in DMF (4 
mL) at 0 ""C, The mixture was stirred at room temperature for 25 min. A 
solution of 3-phenoxybenzyl chloride (378 mg, 1.69 mmol) in DIvlF (6 mL) 
was then added in portions and the mixture was stirred at room temperature 
for a further 24 h, then poured into water and extracted with f-BuOMe. The 
combined extracts were washed with water, brine and dried over Na2S04. 
The organic phase was concentrated and the product purified by 
chromatography and then crystallisation from EtOH to give the sub-title 
compound (766 mg, 73%). 

(d) 6-(4-rerr-ButvlphenvlVl-r3-phenoxvbeiizvl)-3"phenvlxndole-2-carboxv-- 
lie acid ethvl ester 

A mixture of 6-(4-toY-butylphenyl)-3-iodo-l-(3-phenox3^benz5d)-indole-2- 
carboxyhc acid ethyl ester (200 mg, 0.32 mmol; see step (c) above). 
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phenylboronic acid (59 mg, 0.48 mmol), K3PO, (238 mg, 1.12 mmol), 
Pd(0Ac)2 (3.6 mg, 0.016 mmol) and toluene (3 mL) was stirred for 20 min 
at room temperature and then for 4 h at 80 °C. The mixture was poured into 
NaHCOs (aq., sat.) and extracted with EtOAc. The combined extracts were 
5 washed with water, brine and dried over Na2S04. The organic phase was 
then concenti-ated and the product purified by column chromatography to 
give the sub-title compound (163 mg, 88%). 

(e) 6-r4-ferr-Bun^ 1 phenvn- 1 -(3 -phenox'\^ben2 ^d V3-Dhenvlindole-2-carboxvlic 
10 acid 

A mixture of 6-(4-fe7-r-but54phenyI)-l-(3-phenoxybenzyI)-3-phenyliiidole-2- 
carboxyhc acid ethyl ester (163 mg, 0.281 mmol; see step (d)), aqueous 
NaOH (1 H 10 mL) and MeCN (40 mL) was heated at reflux for 4 h. The 
mixture was then allowed to cool, acidified with HCl (IM) to pH 2 and 
extracted with EtOAc. The combined extracts were washed with water, 
brine and dried over Na2S04. The combined extracts were concentrated and 
the product was puiified by chromatography and recrystallisation firstly 
from EtOH and tiien from MeCN to give the title compound (95 mg, 61%). 
^HKIvlR (DMSO-de, 200 MHz): 5 7.61-7.37 (12H, m), 7.29-7.17 (3H, m), 
7.09-7.00 (IH, m), 6.97-6.90 (2H, m), 6.85 (IH, d, .^=2.0 Hz), 6.83-6.77 
(2H, m), 5.86 (2H, s), 1.37 (9H, s). 

Example 2 

f^-rd-/^rf-ButvlDhenvl)-1-n-phenoyvbe.nzvlV3-( 2-thienvnindole-2-carboxvhc 
25 acid 

(a) 6-(4-te7•^But^HphenvlVl-(•3-phenQxvbenzvn-3-(2-thienvnindoIe-2-c arb- 
r.y ylic acid ethv! ester 

2-(Tributylstaimyl)thiophene (72 mg, 0.20 mmol) was added to a stirred 
30 mixture of 6-(4-fe7-f-butylphenyl)-3-iodo-l-(3-phenoxybenzyl)-indole-2- 



15 



20 
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carboxylic acid ethyl ester (150 mg, 0.24 mmol; see Example 1(d)), Cul (25 
mg, 0.13 mmol), Pd(PPh3)2Cl2 (18 mg, 0.026 mmol) and DMF (3 ixiL). 
After 10 min at room temperature and 1 h at another portion of 

2-(tributylstannyI)thiophene (72 mg, 0.20 mmol) was added and the heating 
5 was continued for 3 h. The mixture was filtered through Ceiite® and the 
solids were washed witii 'EtOAc. Concentration and purification by 
chromatography gave the sub-title compound (125 mg, 90%). 

(b) 6-(4"rgrr"Butvlphenyl)'l-(3-phenQXA^ben2:vl)-3-f2'thienvDmdole-2 
10 oxvlic acid ethyl ester 

A mixture of 6-(4-r67'?"butylphenyI)-l-(3-phenoxyben2yi)-3-phenylindole-2- 
carboxylic acid ethyl ester (125 mg, 0.213 mmol; see step (a)), aqueous 
KOH (2M, 2 mL) and MeCN (6 mL) was heated for 30 min at 130°C using 
microwave irradiation. The mixtxire was acidified with HCl (IM) to pH 2 

15 and extracted with EtOAc. The combined extracts were washed with water, 
brine and dried over Na2S04. Concentration and purification by 
chromatography gave the title compound (91 mg, 77%). ^HNN^ (DMSO- 
ds, 200 Tvfflz): 5 7.75 (IH, d, 7=8.4 Hz), 7.56-7.45 (6H, m), 7.44 (IH, dd, 
J=4.0, 1.4 Hz), 7.30-7.15 (5H, m), 7.09-7.03 (IH, m), 6.98-6.90 (2H, m), 

20 6.86-6.79 (3H, m), 5.86 (2H, s), 1 .37 (9H, s). 

Example 3 

5-G.4-Methvlenedioxs^phenvI)-3-pbenyl-l-'f3-phenYlpropyl)indole-2-carb- 
oxvlic acid 

25 

ra> 7v^-r2-Ben2ov]"4-chloropbenvi'>oxaIamic acid ethyl ester 
A mixture of 2-amino-5-chlorobenzophenone (11.6 g, 50 mmol), ethyl oxalyl- 
chloride (6.8 g, 50 mmol) and toluene (70 mL) was heated at reflux for 1.5 h. 
On cooling a yellow precipitate formed. EtOAc (250 mL) was added and the 



10 
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solution was washed with NaHCOs (aq., 5%), H3PO4 (aq., 5%), brine and 
dried ovei-Na2S04. Concentration gave the sub-title compound (15.5g, 94%). 

rh) ^-r.]ilnro-3-Dhenvlindole-2-car bQx\4ic acid ethvl ester 
i TiCU in THF (025 hi, 19.5 mL, 54.9 mmol) was added slowly to a stirred 
mixture of ^'-(2-benzo)4-4-chlorophenyl)oxalaniic acid ethyl ester (S.S8 g, 
26.S mmol; see step (a)), Zn (7.19 g, 110 namol) and THF (60 mL) at room 
temperature. After 2 h, silica gel was added and then after a fuither 30 min 
the mixture was filtered through a pad of silica gel which was washed with 
EtOAc. The combined filtrates were washed with NaHCOs (aq., 5%), water, 
brine and dried over Na2S04. Concentration and ciystaUisation of the residue 
from CHzCWpetroleum ether gave the title compound (3.13g, 39%). 

rr) ^-nb1oro-3-T>henvl-l-(3-phenvlpropvnindole-2-carbQX^aic acid ethv l ester 
NaH (60 % dispersion in mineral oU, 0.25 g, 6.2 mmol) was washed with 
hexane (2x1 mL) and EtaO (1 mL) and suspended in DMF (1 mL). A 
solution of 5-chloro-3-phenylindole-2-carbox5'lic acid ethyl ester (1.55 g, 
5.17 mmol; see step (b)) in D1\1F (10 mL) was added carefiiUy at O^C and 
the mixture was stirred for 20 min. A solution of (3-bromopropyl)-benzene 
(1.54 g, 7.75 mmol) in DMF (3mL) was added carefully at 0°C. The 
cooling bath was removed and the mixime was stin-ed at room temperature 
for 16 h, poured into water, and extracted with EtOAc. The extract was 
washed with water, brine and dried over Na2S04. Concentration and 
chromatography gave the title compound (1.66 g, 77%). 



15 



20 



25 



30 



(d) ^-r3 4-Methv1 enediox^'phenvlV3-phe ^^v^- 1 -(3-phenvlpropvl)indole-2-car- 

box^4ic acid 

The title compound was prepai-ed 'm accordance with the procedure in 
Example 1(a) from 5-chloro-3-phenyl-l-(3-phenylpropyl)indole-2- 
carboxyUc acid ethyl ester (see step (c)) and 3,4- 
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metihylenedioxyphenylboronic acid, followed by hydrolysis in accordance 
with the procedure described in Example 2(b). 

'HNMR (CDCI3, 200 MHz): 5 7.61-7.38 (8H, m), 7.36-7.15 (5H, m), 7.04 
(IH, s), 7.02 (IH, dd, ^8.5, 1.8 Hz), 6.85 (IH, d, ^8.5 Hz), 5.98 (2H, s), 
4.67-4.55 (2H, m), 2.75 (2H, t, J=7.6 Hz), 2.31-2.12 (2H. m). 

Example 4 

3 -Phenyl- 1 -(3 -phenvlpropvi V 5-("3 -p vridvl)indole-2-carboxvlic aci d 

(a) 3-Phenvl-I -f3-phenvlm-opylV5-r4,4,5.5-tetramethvl- 1 .3 .2-dioxabornl3n-9- 
vl')indole-2-carboxylic acid ethvl ester 

A 0.01 M stock solution of a Pd/CCoHiOsP was prepared from Pd2(dba)3, 
(0.457 g, 0.5 mmol), tricyclohexylphosphine (0.841 g, 3 mmol) and dioxane 
(100^ mL). An aliquot of this stocic solution (12.5 niL, 0.125 mmol Pd), 5- 
ciiloro-3-phenyl-l-(3-phenylp'ropyl)iiidole-2-carboxylic acid ethyl ester (1.05 
g, 2.5 mmol; see Example 3(c)), bis(pinacolato)diboron (0.762 g, 3.0 mmol), 
KOAc (0.44 g, 4.5 mmol), and dioxane (25 mL) were heated at 80°C for 16 h. 
Another aliquot of the Fd/(C^ii)^ reagent (2.5 mL, 0.025 mmol Pd) was 
added and the mixture was heated at 100®C for 24 h. The mixture was filtered 
through Ceiite®, and the filtrate was concentrated and purified by 
chromatography to give the sub-title compound (0.47 g, 37 %) together witii 
0.55 g recovered starting material. 

(b) 3-Phenvl-l-(3-phenvlpropvlV5-r3-pvridvnmdole-2-carbQxvhc acid ethy l 
ester 

3-Phenyl-l-(3-phenylpropyI)-5-(4,4,5,5-tetramethyl-l,3,2-dioxaborolan-2- 
yl)indole-2-carbox}4ic acid ethyl ester (0.40 g, 91 mmol; see step (a)), 3- 
iodopyridine (0.28 g, 1.37 mmol), aqueous NaaCOa (2M, 0.46 mL, 6.91 
mmol), Pd(PPh3)4 (53 mg, 46 /.imol), toluene (7.3 mL), and EtOH (1.8 mL) 
were heated at 80°C for 16 h. More 3-iodopyridine (0.19 g, 0.91 mmoJ), 
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aqueous Na.COs (2M, 1.4 mL, 2.73 mmol), and Pd(PPh3)4 (23 mg, 20 
ixmdl) were added and the mixture was heated for a further 8 h. EtOAc (30 
mL) and brine (30 mL) were added. The layers were separated and the 
aqueous phase was washed with EtOAc. The combined organic phases 
5 were dried with brine and Na2S04. Concentration and chromatography gave 
the sub-title compoxmd (0.32 g, 76%). 

-.-Phpnvl-T ■r3-phenv1nror.vn-5-(3- pvridvnindole-2-carbox^dic acid 
The title compound was prepared from 3-phenyl-l-(3-phenylpropyl)-5- 
(3-pyridyl)indole-2-carboxTlic acid ethyl ester (see step (b)) in accordance 

with the procedure in Example 2(b). 

^HNMR (CDCU, 200 MHz): 5 8.78 (IH, s), S.52 (IH, d J=4.2 Hz), 7.92 
(IH, d, J=8.0 Hz)), 7.65-7.71 (IH, m), 7.59-7.13 (13H, m), 4.71-4.58 (2H, 
m), 2.75 (2H, t, ^7.6 Hz), 2.32-2.17 (2H, m). 



10 



15 



Example 5 

^-rd-RCT7^AloxvT3henYn-3-G-carbo > -vTbenvD-l-(3-nitrobenzvniDdole-2- 
carboxs'lic acid 

The title compound was prepared in accordance with Example 1 from 
20 4-benzyloxyphenYlboronic acid, 3-nitrobenzylbromide and 3-carbox3'phenyl- 
boronic acid. 

'am^m. (DMSO-de, 200 IS^z)-. 5 13.02 (2H, s), 8.13-7.94 (5H, m), 7.75 
(IH, ddd, J=7.6. 1.5. 1.5 Hz), 7.63 (IH, dd. J=7.6, 2.0 Hz), 7.59-7.27 (12H, 
m), 7.04-6.97 (IH, m), 6.12 (2H, s), 5.18 (2H, s). 
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Example 6 

3- 0 -Carbo?n^phenvlM"phenvl" 1 -r3-(1rifluoroiDethvl)benzvI1 indol 
carbo>rs^Iic acid 

The title compound was prepared in accordance with Example 1 from 

4- bromoindole-2-carboxylic acid ethyl ester, phenylboronic acid, 
3-(trifluoromethyI)ben2yIbromide and S-carboxyphenjdboronic acid. 

^H NMR (CDCI3, 200 MHz): 5 7.79 (IH, dd, ^1.5, 1.5 Hz), 7.70 (IH, ddd, 
J=7.7, 1.5, 1.5 Hz), 7.57-7,50 (2H, m), 7.47-7.34 (3H, m), 7.25-7.20 (IH, m), 
7.06 (IH, dd, J=6.2, 1.8 Hz), 7.06-6.85 (7H, m), 5.93 (2H, s). 

Example 7 

6-( 4-BenzvloxvphenvlVl-r3-nitrobenz^dV3-f2-oxopvrrolidin> 1 -vDindole-?,-. 
carboxvlic acid 

(a) 6-r4-BenzvloxyphenvlVl-r3-nitroben2v[V3-(2-oxopvrrolidin-l-vl) indn1e- 
2-carboxvlic acid ethyl ester 

A stock suspension of a CuI/K^IeNHCHaCHiNHMe complex was prepared by 
heating Cul (95.2 mg, 0.5 mmol), Me]S[HCH2CH2NHMe (213tiL, 2.0 mmoi), 
and dioxane (5 mL) at 100°C for 5 min using microwave irradiation. L5 mL 
of this solution was added to 6-(4-ben2yloxyphenyl)-3-iodo-l-(3- 
nitrobenzyl)indole-2-carboxylic acid ethyl ester (630 mg, 1.0 mmol, prepared 
in accordance with Example 1 from 6-bromoindole-2-carboxylic acid ethyl 
ester, 4-benzyloxyphenylboronic acid, and 3-nitrobenzylbromide), K3PO4 
(530 mg, 2.5 mmol), and dioxane (5 mL). PyrroUdinone (390 mg, 5.0 mmol) 
was added and the mixture was stirred at 95 °C for 24 h, cooled to room 
temperature, poured into aqueous HCl (O.IM) and extracted with EtOAc. The 
combined extracts were dried with brine and Na2S04. Concentration and 
chromatography gave the sub-title compound (538 mg, 91%). 
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(b) ^-r4-Ren^lo>.-^^■^ h^n y^-^-r3-nit rr^he.T.z^dV3-r2-oxopvrrolidin-l-v^^ 
2-carboxvlic acid 

6<4-Benzylox7phenyl)-l-(3-mtroberizyl)-3-(2-oxopyn:olidm-l-yl)mdole-2- 
carboxylic acid etliyl ester (see step (a)) was hydrolyzed in accordance with 
5 Example 2(b), using dioxane as the solvent, to give the title compound. 

'H mAK (DMSO, 200 MHz): 5 13.37 (IH, s), 8.10-8.06 (2H, m), 7.96 (IH, 
s), 7.66-7.26 (12H, m), 7.00 (IH, d, J=7.8 Hz), 6.06 (2H, s), 5.17 (2H, s), 
3.81-3.74 (2H, m), 2.46-2.38 (2H, m), 2.24-2.06 (2H, m). 

10 Example 8 

-.-n.r>vn pvn-n1idm- 1 -vl)- 1 -^-Dhenox^ ^he^^z^dV5-phenvlindole-2-carbox-vlic 
acid 

The title compound was prepared in accordance with Example 7 firom 
5-bromoindole-2-carboxylic acid ethyl ester, phenylboronic acid, 
15 3-phenoxybenz5'lchloride and pyrrolidinone. 

^Hm^El (CDCI3, 200 MHz): 5 7.69-7.65 (IH, m), 7.63-7.52 (3H, m), 7.50- 
7.15 (7H, m), 7.13-7.01 (IH, m), 7.00-6.91 (2H, m), 6.88-6.79 (3H, m), 5.74 
(2H, s), 3.98 (2H, t, J=7.0 Hz), 2.72 (2H, t, J=8.0 Hz), 2.41-2.34 (2H, m). 

20 Example 9 

^.n ^-Dif]uorobenzvn-4-methG X v-3-f2-oxopvTroMin-l-vl)-7-phenyl- 
indole-2-carboxvlic acid 

9-A7.idQ-3-(4-mftthnxvbiphep yl-3-vnacrN^lic acid ethyl ester 
25 A solution of 4-methoxybiphenyl-3-carboxaldehyde (1.8 g, 8.48 mmol) and 
azidoacetic acid ethyl ester (5.62 g, 44 mmol) in EtOH (15 mL) was added 
dropwise to a solution of NaOEt (3.13 g, 46 mmol) in EtOH (35 mL) at 
-25°C. The mixture was stirred at that temperature for 10 min, kept m the 
freezer (-1 8°C) for 24 h and then poured whilst stirring vigorously to a cooled 
30 (0°C) solution of NH4CI (aq., sat). The mixture was extracted with EtOAc 
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and the combined extracts were washed with brine and dried over Na2S04. 
Concentration and crystallisation from EtOH gave the title compound (1.80 g, 
66%). 

(h) 4-Methoxv-7-phenvlindole-2-carboxvlic acid ethvl ester 
A solution of 2-azido-3-(4-methoxybiphenyl-3-yl)acrylic acid ethyl ester 
(1.75 g, 5.40 mmol; see step (a)) in o-xylene (25 mL) was added dropwise 
to boiling a-xylene (25 mL). The heating was continued for 5 min, then the 
solution was allowed to cool to room temperature and kept in the freezer 
(-18°C) for 16 h. The precipitate was isolated by filtration, washed with 
petroleum ether and dried in vacuo to afford the sub-title compound (1.20 g, 
74%). 

(c) 1 -fS ,5"Difluorobenzvn-4-methQxy"3'(^2~Q>copvrrolidin- 1 -vl)-7-phenvl- 
15 xndole-2-carboxylic acid 

The title compound was prepared from 4-methoxy-7-phenyIindole-2- 
carboxylic acid ethyl ester (see step (b)) in accordance with Example 7. 
^HNN4R (DMS0-d6, 200 MHz): 5 734-7.21 (3H, m), 7.10-7.06 (2H, m), 
7.01-6.91 (IH, m), 6.94 (IH, d, /=7.8 Hz), 6.67 (IH, d, ^=8.1 Hz), 5.92- 
20 5.89 (2H, m), 5.51-5.28 (2H, m), 3.89 (3H, s), 3.77-3.67 (2H, m), 2.37-2.17 
(2H,m), 2.14-2.10 (2H,m). 

Example 10 

6-f3.4-Methvlenedioxvr)henyn-l-r3.5-bisrtrifluoromethvl)benzvI]-3-('4- 
25 chlorobenzoylainino)indole-2-carbQXvlic acid 

The title compound was prepared according in accordance with Example 7 
from 6-bromoindole-2-carboxylic acid ethyl ester, 3,4-methylenedioxy- 
phenylboronic acid, 3, 5-bis(trifluoromethyl)benzyl chloride and 4-chloro- 
benzamide. 
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^HNMR (DMS0-d5, 200 MHz): 5 10.35 (IH, s), 8.09-8.03 (2H, m), 8.01- 
7 99 (IH, m), 7.95-7.94 (IH, m), 7.81 (2H, s), 7.73 (IR d, J=8.6 Hz), 7.66- 
7.59 (2h! m), 7.44 (IH, dd, 7=8.6, 1-2 Hz), 7.34 (IH, d, J=1.8 Hz), 7.22 (IH, 
dd, >=8.2. 1.8 Hz), 6.99 (IH, d, >=8.2 Hz), 6.08 (2H, s), 6.05 (2H, s). 

F.yample 11 

-..n ^-Dimetbo^-vHP.T17.^vlamin o ^-5-r4-nitrophenvn-^ -r3-phenoxy- 
hftnzvnindQl ^-^-f''T>^<^'>-^^c acid 

The title compound was prepared from 5-(4.Bitrophenyl)iBdole-2-carboxyUc 
acid ethyl ester (prepared from 5-(4,4,5,5-tetramethyl-l,3,2-dioxaborolan-2- 
yl)indole-2-carboxTlic acid ethyl ester (prepared from 5-bromoindole.2. 
carboxylic acid ethyl ester) and 4-mtrobromobenzene), 3-phenoxy- 
benzi'lchloride and 3,5-dimethox7benzamide iii accordance with Example 7. 
'HNN/IR(DMS0.d6, 200 MHz): 5 10.37 (IH, s), 8.32-8.24 (2H, m), 8.15 
(lH,.s), 8.01-7.91 (2H, m), 7.76 (2H, s).. 7.41-7.16 (5H, m), 7.15-7.05 (IH, 
m), 6.99-6 90 (2H, m), 6.84-6.69 (4H, m), 5.90 (2H, s), 3.81 (6H, s). 



Fxample 12 

o p A ^;.^-A■n.Ptb y1benzov ^^^^^^^-5-(•4-^er^^nfv]phenyl)-l-(3-cllloro- 

20 ben7vnindo] p-'^-''arhnxvlic acid 

The title compound was prepared hi accordance with Example 7 from 5- 
bromoindole-2-carboxylic acid ethyl ester, 4-r^7'r-but>'lphenylboromc acid, 
3-chlorobenzylchloride and 3-amino-4-methylbenzamide. 
^HNMR(DMS0-d6, 200 MHz): 5 10.09 (IH, s), 8.00 (IH, s), 7.69-7.40 (6H, 
m), 7.36-7.31 (3H, m), 7.19-6.94 (3H, m), 5.86 (2H, s), 4.3 (IH, br s), 3.3 
(lH,brs), 2.11(3H, s), 1.29 (9H, s). 



25 
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Example 13 

5-(4-?er^ButvlphenvlVl-r3-clilorobeiizvIV3-rrpvridme-3-carbonvnammo]- 
mdole-2-carboxvIic acid 

The title compoimd was prepared in accordance with Example 7 from 

5- bromoindole-2-carboxylic acid ethyl ester, 4-?ert-butyiphenylbororiic acid, 
3-chloroben2yicIiloride and nicotinamide. 

^HNMR (DMS0-d6, 200 MEIz): 5 10.50 (IH, s), 920 (IH, s), 8.80-8.71 (IH, 
m), 8.42-8.31 (IH, m), 7.91 (IH, s), 7.32-7.52 (5H, m), 7.48-7.40 (2H, m), 
7.34-7.27 (2H, m), 7.14 (IH, s), 7.06-6.97 (IH, m), 5.89 (2H, s), 1.29 (9H, s). 

Example 14 

3-r4-(T>in iethylflm mo)butvrvla mjnn]-fi-( 3.4-inethvlenedioxvphenvlVl-r:=^- 
phenoxvbenzv^indole-2-carbox^^lic acid 

The title compound was prepared in accordance with Example 7 from 

6- bromoindole-2-carboxyIic acid ethyl ester, 3,4-methylenedioxy- 
phenylboronic acid, 3-phenoxybenzylchloride and 4-(dimethyiamino)- 
butjorylamide. 

'HNMR (DMSO-dfo 200 MHz): 5 12.3-11.2 (IH. br s), 8.22 (IH, d, ^8.6 
Hz), 7.54 (IH, s), 7.37-7.05 (7H, m), 7.00-6.84 (5H, m), 6.71 (IH, dd, 
^=8.2, 2.3 Hz), 6.14 (2H, s), 6.07 (2H, s), 2.81 (2H, t, ^7.5 Hz), 2.54 (6H, 
s), 2.46 (2H, t, ^7.3 Hz), 1.94 (2H, dt, ^7.5, 7.3 Hz). 

Example 15 

l-r3-CvanobenzvlV6-f3.4-methvlenedioxvphenvlV3-r3-Dhenvlacry lnyl- 
amino)indole-2-carboxA^lic acid 

The title compoimd was prepared in accordance with Example 7 from 6- 
bromoindole-2-cai-boxylic acid ethyl ester, 3,4-methylenedioxy- 
phenylboronic acid, 3-cyanobenzylchloride and cinnamamide. 
^H NMR (DMS0-d6, 200 MHz): 5 1 1.95 (IH, br s), 8.28 (IH, d, y=8.6 Hz), 
7.70-7.59 (6H, m). 7.54-7.37 (6H, m), 7.28-7.23 (2H, m), 7.15 (IH, dd. 



■t 
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J=8.2, 1.8 Hz), 6.96 (IH, d, ^8.2 Hz), 6.88 (IH, d. 7=15.8 Hz), 6.16 (2H, 
s),6.03(2H,s). 



Example 16 

^-(3-Ca^bamovlhenz^4V6-(•3^-methvleDed ^ox^v p henyl)-3 -(3-pheIlvlacrvloYl- 
amino1indo1e-2-carbox vlic acid 

The title compound was isolated in the last syntlietic step (the hydrolysis) in 
the preparation of the title compound of Example 15. 

^HNMR (DMS0-d6, 200 MHz): 5 11.58 (IH, br s), 8.17 (IH, d, J=8.6 Hz), 
7.89 (la s), 7.74-7.55 (6H, m), 7.48-7.37 (3H, m), 7.34-7.23 (4H, m), 7.16- 
7.08 (2H, m), 6.95 (IH, d, 7=8.2 Hz), 6.91 (IH, d, 7=15.6 Hz), 6.13 (2H, s), 
6.03 (2H, s). 



10 



15 



20 



Example 17 

^ - A cetvlamin .4-methvlenedioxvp benvn-l -r5-phenox-vpenih^nindole-2- 

carboxvlic acid 

The title compound was prepared in accordance with Example 7 from 
5-bromoindole-2-carbox>'lic acid ethyl ester, 3,4-methylenedioxT- 
phenylboronic acid, (5-bromopentyloxy)benzene, and acetamide. 
'Hm-lIKDMSO-d^, 200 MHz): 5 9.60 (IH, s), 7.71 (IH, s), 7.65-7.49 (2H, 
m), 7.30-7.15 (3H, m), 7.09 (IH, dd, 7=8.1, 1.4 Hz), 6.77 (IH, d, 7=8.1 Hz), 
6.93-6.82 (3H, m), 6.04 (2H, s), 4.60-4.46 (2H, m), 3.90 (2H, t, 7=6.3 Hz), 
2.09 (3H, s), 1.81-1.61 (4H, m), 1.48-1.32 (2H, m). 



25 Example 18 

^-n 4-MethA^le.nedi owpb envlV3 -r 2-Qxopiperidin- 1 -yD- 1 -(5-phenoxy- 
■ p.»r.tv1 )indQle-2-ca rboxvUc acid 

The title compound was prepared in accordance with Example 7 from 5- 
bromoindole-2-carboxTlic acid ethyl ester, 3,4-methylenedioxy- 
30 phenylboronic acid, (5-bromopentyloxy)benzene, and 2-piperidone. 
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^HNMR (DMSO-dfi, 200 MHz): 5 7.66-7.49 (3H, m), 7.30-7.18 (3H, m), 
7.13 (IH, dd, J=S.l, 1.8 Hz), 6.97 (IH, d, J=8.1 Hz), 6.92-6.83 (3H, m), 
6.04 (2H, s), 4.65-4.50 (2H, m), 3.91 (2H, t, J=6.4 f^z), 3.64-3.55 (2H, m), 
2.44-2.28 (2H, m), 1.98-1.64 (8H, m), 1.52-1.33 (2H, m). 

Example 19 

3-r3-Acetvlphenvn-5- f4-methoxvpIienvD-l-r3-(trifIuoromethvDbenzvl]- 
mdole-2-carboxvlic acid 



(a) 5-(4-MethQxvp h ^vDindole-2-carboxvlic acid ethvl estar 
A mixture of 5-bromoindole-2-carboxylic acid ethyl ester (268 mg, 1.0 
mmol), 4-methoxyphenylboronic acid (243 mg, 1.6 mmol), Pd(OAc), (11.2 
mg, 50 mnol), 2-(di-/-bntylphospliino)biphenyl (60 mg, 200 nmol), K3PO4 
(425 mg, 2 mmol) and toluene (2 luL) was heated at 170°C for 10 min using 
microwave irradiation. The mixture was extracted with EOAc, and tlie 
combined exti-acts washed with water, dried with Na2S04, and concentrated. 
The residue was crystallised from EtOH to yield the sub-title compound 
(50%). 



Cb) 3-Iodo-5-(4-methoxvDhenvl')mdole-2-carboxvlic acid ethvl ester 
Nal (566 mg, 3.8 mmol) in acetone (18 mL) was added dropwise to a 
solution of NCS (458.5 mg, 3.4 mmol) in acetone (6 mL) at room 
temperature. After 15 min, 5-(4-methoxyphenyl)indole-2-carboxylic acid 
ethyl ester (1.01 g, 3.4 mmol; see step (a)) in acetone (48 mL) was added. 
After 60 min NaiSaOa (aq., 10%) was added and the mixture was extracted 
with EtOAc, and the combined extracts washed with water, dried with 
Na2S04, and concentrated. The residue was crystallised from 
EtO Ac/heptane to yield the sub-title compound (958 mg, 66%) 
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(c) ^-TodQ-5-r4-iiif^thny^^phenv n-1-r3-rtrifIuoromethynbeiiz>41mdole-2- 
carboxvlir. acid ethvl ester 

A mixture of 3-iodo-5-(4-inethoxyphenyl)indole-2-carboxTlic acid etbyl 
ester (200 mg, 475 nmol; see step (b)), l-(bromomethyl)-3- 
(trifluoromethyDbenzene (182 klL, 1.2 mmol), NaH (48 mg, 2 mmol) and 
DMF (2.5 mL) was heated at 170°C for 2 min using microwave in-adiation. 
Tlie mixture was exti-acted with EOAc. The combined extracts were washed 
with water, dried with Na2S04 and concentrated. The residue was 
crj'stallised from EtOH to yield tlie sub-title compound (several batches 
were combined and employed in subsequent steps). 

(d) ^-n-AcetvlDiienvn-5-f4-roftrhnx^^phenv n-l-r3-(trifluoromethvnbeii2:vl1- 
indole-2-C3rbQX"^'lic acid ethvl ester 

A mixture of 3-iodo-5-(4-methoxyphenyl)-l-[3-(trifluoromethyl)ben23'l]- 
indole-2-carboxylic acid ethyl ester (100 mg, 173 nmol; see step (c)), 3- 
acetylphenylboTonic acid (42.5 mg, 259 nmol), NaoCOs (27 mg, 259 nmol), 
Pd(PPh3)2Cl2 (6.1 mg, 9 nmol) and Dh^E.'HzO/EtOE 7:3:2 (1 mL.) was 
heated at 160°C for 10 mmutes using microwave irradiation. The reaction 
mLxhore was filtered through Celite'"'^ and the filter cake was washed with 
EtiO. The combined filtrates were poured into NaHCOs (aq., sat.) and 
extracted with EtjO. The combined extracts were dried over Na2S04 and 
concentrated. Purification by chromatography yielded the sub-title 
compound (74 mg, 7 1 %). 

(e) ^-r^-Acet^'lpbRnv1V5-r4-mfithoxvphenv n-l-r3-(trifl^oromethvnbenzvH- 
ir>r»n1p.-?-carboxvlic acid 

A mbrture of 3-(3-acetylphenyl)-5-(4-metlioxTphenyl)-l-[3-(trifluoro- 
methyl)ben2yl]indole-2-carboxyUc acid ethj'i ester (59 mg, 103 imiol; see 
step (d)), NaOH (2 M, 500 |iL) and MeCN (2 mL) was heated at 120°C for 
10 min using microwave irradiation. The mixture was acidified with HCl 
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(2M) and extracted with EOAc. The combined extracts were dried and 
concenti-ated. Purification b}^ chromatography yielded the title compouad. 
^HNMR (200 K>IHz, CDCI3): 5 8.10 (m, IH), 7.99 (m, IH), 7.71 (m, IH), 
7.63-7.54 (m, 3H), 7.53-7.47 (m, 3H), 7.46 (m, IH), 7.40 (m, IH), 7.35 (d, 
J=8 Hz, IH), 7.18 (d, J=8 Hz, IH), 6.94 (m, 2H), 5.88 (s, 2H), 3.83 (s, 3H), 
2.61 (s,3H). 

Example 20 

5-(4"MethoxvpheavlV3-phenvl- 1 3-f trifluorometfavl)benz^41indole-2- 
carboxvlic acid 

(a) 5-( 4-MethoKYphenvI)-3 -phenyl- 1 -^3-^trifluoromethY^beIlz^41 i ndole-2> 
carboxvlic acid ethyl ester 

A mixture of 3-iodo-5-(4-methoxyphenyl)-l-[3-(trifluoromethyl)benzyl]- 
indole-2-carboxylic acid ethyl ester (12.9 mg, 22 nmol; see Example 19(c)), 
phenylboronic acid (4.1 mg, 33 nmol), K3PO4 (17 mg, 78 nmol), Pd(OAc)2 
(0.25 mg, LO nmol) and toluene (500 ^iL) was heated at 170°C for 5 
minutes using microwave irradiation. The mixture was filtered through 
Celite® and the filter cake was washed with Et20. The combined filtrates 
were poured into NaHCOs (aq., sat.) and extracted with Et20. The 
combined extracts were dried over Na2S04 and concentrated. Purification 
by chromatography yielded the sub-title compound (60%). 

(b) 5-r4-Methoxvphenvl)'3-phenyl-l-r3-ftrifluoromethvDbeiizvnindnIft- 
carboxvlic acid 

The title compound was prepared from 5-(4-methoxyphenyl)-3-phenyl-l-[3- 
(trifluoromethyl)ben2yl]indole-2-carboxylic acid ethyl ester (see step (a)) in 
accordance with Example 19(e). 
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Example 21 

:^ ^-T^^c rA-m>.thnxvphenv ] >-l -f ^-^trifluQromethvnbenz^d1mdole-2- 
r.arhox\^lic acid 

The title compound was prepared in accordance with Example 20 using 
5 4-metliox3'phenylboronic acid instead of phenylboronic acid. 

'nmAR (200 MHz, CDCI3): S 7.68 (m, IH), 7.59 (dd, J=9, 2 Hz, IH), 
7.52-7.46 (m, 5H), 7.45 (m, IH), 7.40-7.34 (m, 2H), 7.19 (d, J=7 Hz, IH), 
7.02 (lu, 2H), 6.95 (m, 2H), 5.87 (s, 2H), 3.89 (s, 3H), 3.84 (s, 3H). 

10 Exam ple 22 

._rA_-K.T.ti..^- ynhP.nvn-3-r3-ni trnnhe.nvlVl-r3-ftrifluoromethvI)benz^^ll- 
indole-2-c-^rhox-vlic acid 

The title compound was prepared in accordance with Example 19 using. 
3-nitrophenylboromc acid and 2.5 mol% Pd(PPh3)2Cl2. 
15 mm (200 Ivffiz, CDCI3): 5 8.39 (m, IH), 8.26 (m, IH), 7.83 (m, IH), 
7.65 (m, IH). 7.62 (m, IH), 7.58 (m, IH), 7.54-7.34 (m, 6H), 7.19 (d, J=7 
Hz, IH), 6.95 (m, 2H), 5.89 (s, 2H), 3.83 (s, 3H). 

Example 23 

,0 ^-rd-M.thoxvDhei) ^^n---^ pvHdm-3-v1)-1-r3-rtrifluoromethyI)be.n2vl1indole^ 
2-carboxvlic acid 

The title compound was prepared in accordance with Example 19 using 
pyridin-3-ylboronic acid and 5 mol% Pd(PPh3)2Cl2. 

^H NMR (200 MHz, DMSO-d^): 5 8.76 (s, IH), 8.50 (d, J=4 Hz, IH), 8,00 
25 (d, /=8 Hz, IH). 7.72 (s, IH), 7.63-7.37 (m, 9H), 6.98 (m, 2H), 5.95 (s, 2H), 
3.77 (s, 3H). 
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Example 24 

3-f4-Fluoro-3-methv]phenvIV5-r4-methnvv p henvlV74 :i-rt^fluQromethY]v 
ben2ryl"|indo1 e-?-- carboyvI i c a ri H 

The title compound was prepared in accordance with Example 19 using 
; 4-fluoro-3-methylphenylboronic acid and 5 mol% Pd(PPh3),Cl2. 

NMR (200 MHz, DMSO-d^): 5 7.69-7.50 (m, 8H), 7.42 (m, IH), 7.37. 
7.28 (m, 2H), 7.24-7.17 (m, IH), 6.98 (m, 2H), 5.94 (s, 2H), 3'76 (s, 3H) 
2.29(d, J=2Hz, 3H). 

Example 25 

3-(3.5-Dich]orophenyIV5-^4-methQxvp he^vl^-^.■r3-rtriflT,nrnrr..t^...1^ 
ben2vnindole-2-carboxvlic acid 

The title compound was prepared in accordance with Example 19 using 
3,5-dichlorophenylboronic acid and 3.5 mol% Pd(PPh3)2Cl2. 
'H NlvIR (200 MPI2, CDC.I3): 5 7.63-7.58 (m, 2H), 7.53-7.44 (m, 4H), 7.40- 
7.34 (m, 5H), 7.14 (d, J=S Hz, IH), 6.97 (m, 2H), 5.82 (s, 2H), 3.84 (s', 3H). 

Example 26 

5-(2-Metfaoxvphenyl)-3-r3-nitrophenvn-1-r3-rtr.-flu oronne.thyT^h..^,i^ 
indole-2-carboxvlic acid 

(a) 5-f2-Methox^^phenvni ndoIe-2-carhn xvlic acid pthvi ^ct^r 
A mixture of 5-bromoindole-2-carboxylic acid ethyl ester (268 mg, 1 
mmol), 2-metfaoxyphenylboronic acid (304 mg, 2 mmol), Pd(PPh3)2Cl2 (35 
mg, 50 nmol), NajCOa (159 mg, 1.5 nimol),and DME/HzO/EtOH 7:3:2 (3 
mL) was heated at 160°C for 8 minutes using microwave irradiation. Tlie 
mixture was poured into water and extracted with EOAc. The combined 
extracts were dried over Na2S04 and concentrated. The residue was 
crystallised firom EtOH/HsO to yield the sub-title compound (370/0). 
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(b) 5-f 2-Methoxvphen vn-3 -( 3 -nitrophenvl )-l-[3 -f trifluor ometlivnbenz\41 - 
indnle-2-carboyvlic acid 

The title compound was prepared in accordance with Example 19(b), 19(c) 
and 19(d) using 3-nitrophenyIboronic acid and 2.5 mol% Pd(PPh3)2Cl2. 

^HNMR (200 MHz, DMSO-dg): o 13.31 (br s, IH), 8.32 (m, IH), S.23 (m, 
IH), 7.98 (d, J=8 Hz, IH), 7.80-7.49 (m, 7H), 7.32-7.26 (m, 3H), 7.07 (d, 
/=8 Hz, IH). 6.98 (t, J=S Hz, IH), 6.01 (s, 2H), 3.72 (s, 3H). 



Example 27 

5-r2-Metho?rsn3benvl)-3-(4-raetfaoxvphenvlVl-r3-('trifluoromethvDbenz%'-11- 
indole-2-carboys'lic acid 

Tne title compound was prepared in accordance with Example 26 using 
4-methoxyphenyIboronic acid and 2,5 mol% P dCPPh3)2Cl2. 
'HNMR (200 MHz, DMSO-dg): 5 12.98 (br s, IH), 7.66-7.60 (m, 3H), 
7.55 (t,.^8 Hz, IH), 7.50-7.38 (m, 4H), 7.34-7.24 (m, 3H), 7.06 (d, J=8 Hz, 
IH), 7.04-6.95 (m, 3H), 5.95 (s, 2H), 3.81 (s, 3H), 3.71 (s, 3H). 

Example 28 

3 -(3 .5 -DicliloroT3henvlV5 -Q-metboxvphenvD- 1 -^3-('t^ifluoromethvlV 
beIl2^^yl1indole-2-carbox^dic acid 

The title compound was prepared in accordance -with Example 26 using 
3,5-dichlorophenylboronic acid and 2.5 mol% Pd(PPh3)2Cl2. 
'H NL'IR (200 MHz, DMSO-de): S 7.72 (s, IH), 7.65-7.56 (m, 5H), 7.54- 
7.51 (m, 2H), 7.46 (m, IH), 7.35-7.27 (m, 3H), 7.10 (m, IH), 6.99 (m, IH), 
5.96 (s,2H), 3.73 (s,3PI). 
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Example 29 

5-r3-AcetvlphenvlV3'f4-methoxvphenvlV 1 -rS-ftrifluoromethvnbenzvl]- 
indole-2*carbQxvIic acid 

5 (sl) 5-r3-Ace1:vlphenvnindole-2-carboxvIic acid ethyl ester 

The sub-title compound was prepared in accordance with Example 26(a) 
using 3-acetylphenylboronic acid and 2.5 mol% Pd(PPh3)2Cl2 and heating at 
160°C for lOmin. 

10 (b) 5-r3-AcetvlphenvlV3-f 4-methoxYphenylV 1 -rS-rtrifluoromethyDbenzvII- 
indole-2-carboxylic acid 

The title compound was prepared in accordance with Example 26(b) using 
4-methoxyphen34boronic acid and 2.5 mol% Pd(PPh3)2Cl2. 
^HNMR(200 MHz, DMSO-do): 5 13.06 (br s, IPI), 8.10 (s, IPI), 7.89 (m, 
15 2H), 7.80-7.67 (m, 3H), 7.65-7.54 (m, 4H:), 7.44 (m, 2H), 7.2S (d, J=8 Hz, 
IH), 7.03 (m, 2H), 5.98 (s, 2H), 3.82 (s, 3H), 2.63 (s, 3H). 

Example 30 

3,5-Bis(3-acetylt)henylVl-r3-(trifluoromethyI)benzyI]indole-2-carbo>^ 
20 acid 

The title compound was prepared in accordance with Example 29 using 
3-acetylphenylboronic acid and 2.5 mol% Pd(PPh3)2Cl2 

NMR (200 MHz, DMSO-dg): 5 13.21 (br s, IH), 8.10 (m, 2H), 7.98 (m, 
IH), 7.89 (m, 2H), 7.S4-7.78 (m, 2H), 7.74 (m, IH), 7.70 (m, IH), 7.67- 
25 7.52 (m, 5H), 7,30 (d, J=8 Hz, IH), 6.02 (s, 2H), 2.64 (s, 3H), 2,62 (s, 3H). 
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Example 31 

5-G-Ace.1:vlphenvlV3-phpnv]-l43-rtrj fluorometfavnbenzvl1indole-2- 
carboxvlic acid 

Tlie title compound was prepared in accordance with Example 29 using 
5 phenylboronic acid and 2.5 mol% Pd(PPh3)2Cl2. 

m^R (200 Kfflz, DMSO-dfi): 5 13.14 (br s, IH), 8.10 (m, IB), 7.89 (m, 
2H), 7.82-7.67 (m, 3H), 7.65-7.44 (m, 8H), 7.38 (m, IH), 7.30 (d, J'=Hz, 
IH), 5.99 (s,2H), 2.62 (s,3H). 

10 Example 32 

5-f3-AcetvlphenvlV3-r4-pvridvn-l-r3-rtrifluorom ethvnbenzvnindole-2- 
carboxvlic acid 

The title compound was prepared in accordance with Example 29 using^ 
4-pyridylboronic acid and 2.5 mol% Pd(PPh3)2Cl2- 
15 ^HNMR (200 MHz, DMSO-de): 5 8.65 (m, 2H), 8.13 (m, IH), 7.91 (m,. 
2H), 7.85-7.80 (m, IH), 7.77-7.73 (m, 2H), 7.66-7.51 (m, 6H), 7.30 (d, .^8 
Hz, IH), 6.01 (s, 2H), 2.63 (s, 3H). 

Example 33 

20 5-f3-AcetvlphenvlV3-(4-c h1nro phenvlVl-r3-ftrifluoromethvnbenzvl1indole- 
2-carboxvlic acid 

The title compound was prepared in accordance with Example 29 using 
chlorophenyiboronic acid and 2.5 mol% Pd(PPh3)2Cl2. 
^HNMR (200 MHz, DMSO-d^): 5 13.22 (br s, IH), 8.12 (m, IH), 7.90 (m, 
25 2H), 7.83-7.67 (m, 3H), 7.65-7.50 (m, 8H), 7.29 (d, J=8 Hz, IH), 6.00 (s, 
2H), 2.63 (s, 3H). 
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Example ^4 

5-r 4-Chlor oDfaenv?)-^-f ^■ 
carbox^^lic aHH 



g ridyl)- 1 -f3-r frifluornm»th.,IM.e nzvl]mH^7^_o 



Ca) Sd^rQllgrgpher^^ ^^^^^ 
The sub-title compound was prepared in accordance with Exaniple .6(a) 
usu.g 4-chIorophenylboronic acid and 4.0 .oP/o Pda>Ph3).CI. and heltin. 
atl60°Cforl0min. ^ 



rtnfluoipmethvl>benzvl]mH^u.o,carbo^l,V...,-^ 

ll.e title compound was prepared in accordance with Examnle 26(b) usin. 
3-pyndyJboronic acid and 2.5 inol% Pd(PPh3)2CI,. 



15 Example ^5 



uorometTiy T)- 



ben2;vnind oIe-2-carhnvviic acid 

T^^ title compound was prepared in accordance with Example 34 using 



4-(hydroxymethyl)phen3'lboronic acid and 5 moP/o Pd(PPh,) ci 

20 ^H>^ (200 MHz, DMSO-d.): 5 7.74 (m,2H), 7.66-7.5; ;m'4H) 7 
7.26 (m, 9H), 5.95 (s, 2H), 5.29 (br s, IPI), 4.57 (s, 2H). ' ' 



55- 



Example 36 

■ 5-r4-Ch]orophenvn -3-(4-flTmrn-^-,^^.i,^.1^T,^^-.^^ ^ , 
25 benzvnindnle-2-carhn^-vIiV ..^f^ 



3-(trifIunrnmpffiy|i 



T^e title cn^po^d wa. prepared in accordance with Example 34 using 
4-f]uoro-3-methylphenylboronic acid and 5 mol% Pda>Ph3),a,. 
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Example 37 

5,f4-CIi[oroT)benYlV3-(4-ethvIphenvlVl-r3"f1rifluoromethvDbeiiz^ 
2-Garboxvlic acid 

The title compound was prepared in accordance with Example 34 using 
5 4-eth3'lphenylboronic acid and 5 mol% Pd(PPh3)2Cl2. 

NMR (200 MHz, DMSO-d^): 5 7.76-7.70 (m, IH), 7.66-7.58 (m, 5H), 
7.57-7.50 (m, 2H), 7.4S-7.40 (m, 4H), 7.33-7.30 (m, 3H), 5.94 (s, 2HX 2.6S 
(q, J=8 Hz, 2H), 1.25 (t J=8 Hz, 3H). 

10 Example 38 

6-(3-AminopheDvlV3-pheny^l-r^3-^t^ifluoromethox^,0benz^4^indole•■2- 
carboxvlic acid hydrochloride 

(a) 6"r3-ATTiir>oDhenvlV3-plienvl-l-rG>rtrifluorQmethox\0ben2^41iDd 
15 carbox^4ic acid ethvl ester hydrochloride 

6<3-Nitrophenyl)o-phen)4-l-[(3-(trifluoromethox'y)ben2yl]--indole-2- 
carboxylic acid ethyl ester, prepared in accordance wdth the procedure in' 
Example l(a)-(d) from 6-bromoindole-2-carbox>4ic acid eth)^ ester, 3-iutro- 
phenylboronic acid and 3-(trifluoromethox50benz5'l chloride (1.55 g, 2.76 

20 mmol), in EtOAc (35 mL) was hydrogenated at ambient temperature and 
pressure over Pd-C (10%, 440 mg) until all starting material was consumed 
as judged by TLC. The mixture was filtered tlirough Celite® and the filtrate 
concentrated. The residue was purified by ciai*omatogi-aphy, dissoh^ed m 
aniiydrous Et20, whereafter the sub-title compound was precipitated by tlie 

25 addition of an excess of HCl (4M) in dioxane. Yield: 955 mg (73%). 

(b) 6-r3-AiTiinQphenyn-3-phenvl-l-r(3-('trifluorometfaox-\Obenzvl1in 
carboxylic acid hydrochloride 

• The title compound was prepared by hydrolysis of 6-(3-aminophen34)-3- 
30 phenyl- 1 -[(3 -(trifluoromethoxy)benzyl]-indole-2-carboxy lie acid ethyl ester 



wo 2005/005415 I 

PCT/GB2004/002996 

74 

in accordance witii the procedure described in Example 2(b) (2M KOH 
(aq.). dioxane, lOO^C, 1 h), foUowed by precipitation from aa ethereal 
solution by addition of HCl (4M) in dioxane as described above. 

NMR (200 MHz, DMSO-d,): 5 11.5-9.6 (3H, br s). 7.94 (IH, s), 7 67- 
5 7.05 (15H,m), 5.99 (2H,s), 4.5-3.0 (lH,brs). 

Example 39 

6-r3-(2.2-DTmethvlpropionv].mino>T.henvn-^-p h.„^.. ^ r3-rtriflnnrn^..K^ 

OXV)benzv?]indnlp- 9.-carboyvlin ^r.irt 

> 

6-r3-(2.2-DinietbyIpropioTivl?^TTiiiio>nhPnvT] -^-»K envi-i4 ^,rt^-^„^^^ 
.metfaoxT>benzvnindo1e-7 -carbo?fvIi>. acid etbvl e-^tftr 

Pivaioyl chloride (156 ^, 1.27 mmol) was added over 5 xnin to a stirred 
solution of 6-(3-aminopheayI)-3-phenyl-l-[3-(trifluoromethoxy)ben2yl> 
iiidoIe-2-cai-boxyiic acid ethyl:, ester hydrochloride (600 mg, 1.06 mmol- see 
Example 38(a)), DMAP (65 mg, 0.53 mmol), Et^ (530 pL, 3.8 mmol), and 
dry CU.Ch (10 mL). The mixture was stirred at room temperature overnight 
whereafter another portion of pivaioyl chloride (0.156 fxL, 1.27 mmol) Ind 
EtsN (530, pL, 3.8 mmol) was added. After 2 h at room temperature, the 
mixture was diluted with CH.Cl, and washed witii HCl (aq., IM), NaHCOa 
(aq., sat.) and brine, and concentrated. The residue was treated withpentane 
to give the title compound as a white soHd (480 mg, 74%). 

^-r3-(2.2-DimethylpropionvlamfT^o)phenvl>^ .p henvl-Kn -(tr^fl^ 
methoxv1b en2vnmdQle-2-carbox'y lir ar.^H 

Hie title compound was prepared by hydrolysis of 6-[3-(2,2-dimethyl- 
propionylamino)phenyl].3-phenyi.l.[3-(trifluoromethoxy)ben2yl]indoJe-o, 
carboxylic acid ethyl ester in accordance with the procedure described"in 
Example 1(e) (2M KOH (aq.), dioxane, 120 °C, 2 h). 
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^HNMR(200MH2, DMSO-dg): 5 13.0 (IH, s), 9.29 (IH, s), 7.98-7.96 (IH, 
m), 7.90 (IH, s), 7.72-7.66 (IH, m), 7.59-7.36 (lOH, m), 7.26-7.19 (2H, m), 
7.11-7.07 (IH, m), 6.00 (2H, s), 1.24 (9H, s). 

5 Example 40 

6-r3-rMethanesulfonYlaminQ)phenvl)-3-phenyl-l-r3-ririfluorometho^^^ 
benz^4^mdole-2-carbox^dic acid 

The title compound was prepared in accordance with tlie procedure in 
Example 39 using methanesulfonyl chloride instead of pivalo^d chloride. 
10 NMR (200 Is^Hz, DMSO-dg): 5 13.2-12.9 (IH, br s), 9.80 (IH, s), 7.88- 
7.86 (IH, m), 7.56-7.35 (IIH, m), 7.24-7.15 (3H, m), 7.10-7.05 (IH, m), 
5.97 (2H,s), 3.00 (3H,s). 

Example 41 

15 e-rS-But-S-envlaininopbenylVS-phenvI-l-frS-ftrifluorometho^cv^be 
indoIe-2-carboxvlic acid 

(a) 6-f3-But-3-enylaminophenvn-3-phenyl-l-r( J-(trifluoromethox^^')ben- 
CTnuidole-2-carboxvlic acid ethyl ester 

20 4-Bromo-l-butene (143 mg, 1.06 mmol) was added to a mixture of 6-(3- 
aminopheny l)-3 -phenyl- 1 - [3 -(trifluoromethoxy)b enzyY] indole-2-carb 0X34ic 
acid ethyl ester hydrochloride (400 mg, 0.71 mmol; see Example 3S(a)), 
Nal (317 mg, 2.12 mmol), K2CO3 (390 mg, 2.84 mmol), and dr}^ DMF (3 
mL). The mixture was heated at 100°C for 12 h, allowed to cool and poured 

25 into water. The mixture was extracted with EtOAc and the combined 
extracts were washed with water, brine, dried over Na2C03 and 
concentrated. Tlie residue w^as purified by chromatography to give the title 
compound (173 mg, 42%). 
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6-(3-But-3-enYlammopbeny1VVphen vl-l-rn-rf^fi ^^thn--^b, „ 

Zvnindole-2-carbQyv1in arlH 

The title compound was prepared by hydrolysis of 6-(3.but-3-enylamino- 

plienyl).3-phen3'M-[(3-(trifluoromethoxy)benzyl]iudole-2-carboxylic acid 
5 ethyl ester in accordance with the procedure described in Example 1(e) 
(NaOH (aq., 40%), DMF, room temperature, 2 h). 

NMR (200 MHz, DMSO-d,): 6 7.79 (IH, s), 7.51-7.31 (8H, m) 7 24- 
7.06 (4H, m), 6.84-6.80 (2H, m), 6.57-6.52 (IH, m), 5.97 (2H, s), 5.88 (IH 
ddt, ^17.2, 10.3, 6.7 Hz), 5.15-4.98 (2H, m), 3.11 (2H. t, >=7.2 Hz) ^ 30 
(2H, q, J=e.9 Hz). 

Example 42 

. 6-r3-fAllvhnethanesulfony 1nmino>nhCTyn-3-phenv]-T-r^-trifin^.^,T,^^j,^..^ 
benz^^n^ndole-7-^■a rboxvI i c. nr.irf 

^Jlyl iodide (54 ^iL, 0.59 nunol) was added to a mixture of 6-[3-(methane- 

sulfonylamino)phenyI]-3-phenyl-l-(3-trifIuoromethoxy-ben2yl)indole.2. 
carboxylic acid etliyi ester (178 mg. 0.29 mmol; see Example 40), CS2CO3 
(333 mg, 1.02 mmol), and dry DMF (2.5 mL). The mixture was heated at 
85°C for 30 min using microwave irradiation, allowed to cool and poured 
into water. The mixture was extracted with EtOAc and the combined 
extracts were washed with brine, dried over Na^COs and concentrated. The 
residue was hydrolyzed in accordance with the procedure described in 
Example 2(b) (2M KOH (aq.). dioxane, 110 °C, 55 min) to give the title 
compound (140 mg, 78%). 

^H NMR (200 MHz, DMSO-d,): 5 13.08 (IH, s), 7.94 (IH, s) 7 68-7 63 
(2H, m), 7.58-7.34 (lOH, m), 7.25-7.20 (2H. m), 7.12-7.07 (IH, m) 6 01 
(2H, s). 5.79 (IH, ddt, J=17.1, 10.2, 5.9 Hz), 5.19 (IH, dd, J=17.1, 1 5 Hz) 
5.07 (IH, dd, J=10.2. 1.5 Hz), 4.35 (2H, d. J=5.9 Hz), 3.05 (3H, s). 
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Example 43 

l-r3-ChlorobenzvlV6-G.5-dif]uQroDhenvlV3-r3-r4-mel3ioxvphenv]^^^ 
propionvlaminolindole-Z-carboxYlic acid 



5 (a) 3-Amino-l"n'cMorobeiiz^^lV6'r3.5"di£Luorophenvnmdole-2-carboxvlic 
acid ethvl ester 

A mixture of 3-amiiio-6-bromo-l-(3-clilorobenz5^1)indole-2-carboxylic acid 
etli34 ester (1.04 g, 2.25 mmol, see Example 54(b)) Pd(OAc)2 (31 mg, 0.14 
mmol), tri-o-tolylphosphine (84 mg, 0.28 mmol), K2CO3 (1.33 g, 9.64 

10 mmol) and toluene (30 mL) was stirred under argon at room temperature for 
10 min whereafter 3,5-dimethoxyphen34borordc acid (0.78 g, 4.13 mmol) 
and EtOH (10 mL) was added. The mixture was heated at reflux for 2.5 h 
allowed to cool and filtered through Celite®. The filter cake was washedr 
with EtOAc and the combined filtrates were washed with NaHCOs (aq.,.. 

15 sat). The aqueous phase was extracted with EtOAc and the combined, 
organic phases were washed with water, brine and dried over Na2C03. 
Concentration and purification by chromatography gave the title compound; 
(1.28^98%). 

20 (b) l-(3-ChlorobenzvI)-6-(3-5-difluoroDhenvlV3-[3-(4-methQx?^^phenvlV 
propionvlaminQlindole-2-carboxvlic acid ethvl ester 

DISIAP (22.3 mg, 0.18 mmol) and EtsN (154 |iL, 1.1 mmol) Vi^ere added at 
room temperature to a stin-ed mixture of 3«amino-l--(3-chloroben23^1)-6- 
(3,5-difluorophen3^1)indole-2-carbox}dic acid ethyl ester (150 mg, 0.37 

25 mmol), 3-(4-methoxyphen3^I)propionyl chloride (109 mg, 0.55 mmol) and 
MeCN (3.5 mL). The mixture was stirred at room temperature overnight, 
poured into HCl (aq., IM) and extracted widi EtOAc. The combined 
extracts were washed with NaHCOs (aq., sat.), dried over NaiCOs and 
concentrated. The sub-title compound was obtained by crystallisation of the 

30 residue from EtOAc/benzene (108 mg, 50 %). 
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^""^ ^-^3-Chloroben7yl)-6-r3■5-dif]^,oroDhenv]^-3-^ ■ fA- m ethovvp h.ny.^■ 
propioii vIamino1indoIe-2-carboxvlic acid 

The title compound was prepared by hydrolysis of l-(3-chlorobenzyl)-6- 

(3,5-difluorophenyl).3-[3-(4.methoxyphenyI>propionylamino]indoIe-2- 
carboxylic acid ethyl ester (108 mg, 0.18 mmol) accordmgto the procedure 
described in Example 2(b) (KOH (aq., 2M), dioxane, 60 °C 50 minthen 100 
30 min). Yield 75 mg (73 %). 

NMR (200 MHz, DMSO-d^): 5 13.6-13.2 (IH, br s), 9.73 (IH, s), 8.09- 
8.03 (lH,.m), 7.57-6.86 (13H, m), 5.94 (2H, s), 3.73 (3H, s), 2.95-'2.8'6 (2H. 
m), 2.73-2.64 (2H, m). 

The following Examples 44 to 53 were made in accordance with the 
procedure in Example 43 using the appropriate acid chloride or sulfonyi 
chloride. 



Example 44 

. l-(3-Chlorobenzyl)-6-f3.5-diflnoroDhenvn-3-rr3 S-H.-., ethv1.d.o...to.. , 
carbonvn amino] ind nle-2-carbQXYlic acid 

'H NMR (200 MHz, DMSO-d^): 5 13.8-13.2 (IH, br s), 9.52 (IH, s), 8.04 
(IH, s), 7.81 (IH, d, J=S.6 Hz). 7.60-7.48 (3H, m), 7.34-7.16 (3H, m), 7.11- 
7.10 (IH, m), 6.98-6.90 (IH, m), 5.94 (2H, s), 2.16-2.1 1 (IH, m), 1.SM.80 
(2H, m), 1.68-1.53 (4H, m), 1.45-1.30 (4H, m), 1.23-1.14 (2H, m) 0 87 
(6H, s). 



Example 45 

3-(2-Adamant-l-YlacetvlaminoVl-r3-chlnr o benzvn-6-( ^,< ;-diflunrnp h^nyn 
indole-2-carboxvlic acid 

'H NMR (200 MHz, DMSO-d,): 5 13.5-13.2 (IH, br s), 9.56 (IH, s). 8.04 
(IH, s). 7.70 (IH, d, J=S.6 Hz), 7.59-7.49 (3H. m), 7.33-7.07 (4H, m), 6.94- 
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6.89 (IH, in), 5.90 (2H, s), 2.14 (2H, s). 1-96-1.92 (3H, m), 1.69-1.63 (12H, 
m). 

Example 46 

5 ^-r.-^.h]m•obeIl^^'1^-^-^^ ^.^^fl,iorophenYn-^-fto hiene-4-sulfonvIammo)- 
inHnle-2-carboys^lic acid 

^HMvIR (200 ^/IHz, DMSO-d^): 5 13.8-12.8 (IH, br s), 9.33 (IH, s), 8.02 
(IH, s), 7.78 (IH, d, >=8.6 Hz), 7.58-7.52 (3H, m), 7.44-7.38 (2H, m), 
7.34-7.17 (4H, m), 6.99 (2H, s), 6.79-6.73 (IK, m), 5.84 (2H, s), 2.33 (3H, 
10 s). 



Example 47 

1-r3-Chlorober.TvlV3-r2-cvr.lnbeyvlidene ? r.p.fv1ammoV6-r3.5-difluorophen^. 

vnmdole-2-(^?'Tho?cvlic acid 

IsW (200 MHz, DMSO-d,): 5 13.7-12.8 (IH, br s), 9.62 (IH, s), 8.03 
(IH, s), 7.74 (IH d, J=8.6 Hz). 7.58-7.48 (3H, m), 7.33-7.23 (2H, m), 7.18 
(la ddd, ^9.3, 2.3, 2.3 Hz), 7.09-7.07 (IH, m), 6.97-6.89 (IH, m), 5.94 
(IH, s), 5.91 (2H, s), 2.89-2.83 (2H, m), 2.21-2.16 (2H, m), 1.65-1.52 (6H, 
m). 



15 



20 



25 



Example 48 

1-n-r.blorQbea^1V6-r3.5-diflv nrn phenvn-3-r2-(3.3.5.5-tetramethvlcvclo- 
hexvlidene)ar.en/laininQlir ^"l''-'^-^-a^-^fiyvlicacid 

^H KN/IR (200 MHz, DMSO-dg): 5 13.6-13.1 (IH, br s), 9.67 (IH, s), 8.06 
(IH, s), 7.74 (IH, d, J=8.6 Hz), 7.61-7.51 (3H, m), 7.35-7.16 (3H, m), 7.11- 
7.09 (IH, m), 6.99-6.91 (IH, m), 6.07 (IH, s), 5.94 (2H, s), 2.70 (2H, s), 
1.99 (2H, s), 1.33 (2H, s), 0.97-0.96 (12H, m). 
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Example 49 

l-C3-Chlorobeiizvn-6-n,5-difiuoroDhen v l)-3-r2-r3.^.5S -tetraTr.ef.hvlP.vH.^ 
hexvlidene'^acetvla TninolmdQle-2-carboyv lic acid sndinm gait 

-NMR (200 MHz, DMSOA): 5 12.13 (IH, s), 8.38 (IH, d, J= 8.6 Hz), 
7.76 (IH, s), 7.48-7.42 (2H, m), 7.36-7.29 (IH, m), 7.25-7.15 (3H, m), 7.1 1-' 
7.04 (2H, m), 6.17 (2H, s), 5.85 (IH, s), 2.74 (2H, s), 1.97 (2H, s), 1.31 (2H, 
s), 0.97-0.92 (12H, m). 

Example 50 

l-r3-Chlorobenzvl)-6-r3.5-difluQroDhenv1 ) -3-r4-isop ronnxvbenzovl;,Tr,m^\- 
indole-2-carboxvlic acid 

^H NMR (200 MHz, DMSO^dg): S 13.6-13.2 (IH, br s), 10.13 (IH, s), 8.08 
(IH, s), 8.03-7.96 (2H, m), 7.83 (IH, d, 7=8.6 Hz), 7.62-7.51 (3H, m), 7.35- 
7.12 (4H, m), 7.08-7.01 (2H, ra), 6.99-6.93 (IH, m), 5.96 (2H, s), 4.74 (IH, 
septet, y=6.1 Hz), 1.29 (6H, d, J=6.1 Hz). 

Example 51 

l-(3-ChlorobeIlz^4)-6-^3■5-difIuo^opheT^vn-3 - r4-isonrnp ^^^.heIlzovlamiT.n^- 
mdoIe-2-carbox-vlic acid sodium salt 

'H NMR (200 ]\4Hz, DMSO-dg): 5 13.14 (IH, br s), 8.49 (IH, d, J=8.4 Hz), 
7.98-7.91 (2H, m). 7.81 (IH, s), 7.51-7.44 (2H, m), 7.40-7.33 (IH, m), 7.25- 
7.17 (3H, m), 7.16-6.99 (4H, m), 6.19 (2H, s), 4.72 (IH, septet, 7=6.0 Hz), 
1.2S(6H,d,^6.0Hz). 

Example 52 

l-(3-Chlorobenzvl)-6-(3,5-difluorophenvn-^-f 4-rtriflunrnmPthvnbenznYl- 
aminolindole-2-carboxvlic acid 

NMR (200 MHz, DMSO-dg): 5 13.7-13.1 (IH, br s), 10.49 (IH, s), 8.23 
(2H, m), 8.11 (IH, s), 7.93 (2H, m), 7.77 (IH, d, 7=8.6 Hz), 7.59-7.53 (3H, 
m), 7.35-7.09 (4H, m), 6.99-6.94 (IH. m), 5.97 (2H, s). 
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Example 53 

i_^^-Pi.ir^rnl.P.n7vlV3-rr6-r>^1nrn pvridme-Vcarbonvl)aminol-6-(3.5-di- 
fl.inrnnhftnvnmdole-^-r-.ar-hoyvlicacid 
5 NMR (200 MHz, DMSO-dg): 5 14.21-14.16 (IH, br s), 8.99 (IH, d, 
J=2.2 Hz), 8.56 (IH, d, 7=8.6 Hz), 8.37 (IH, dd, J=8.4, 2.6 Hz), 7.83-7.82 
(IH, m), 7.74 (IH, d, J=8.2 Hz), 7.51-7.36 .(3H, m), 7.30-7.06 (5H, m), 6.21 
(2H, s). 

10 Example 54 

^- (^U^■^1^r^henzo v1^1^^T,nV^-r3-c hlr.rohe.nr^dV6-^4-(methvlsulfonvl)- 
php.nv1 ]mdole-2-C3 rhoxvlic acid 

(.^ ^■Rrnn-.o-i-(3-chIorohp.nrvn-3-nitro inrin1e-2-carbox-vlic acid ethvl ester 
15 Cua^03)2 X2.5 H2O (2.26 g, 9.74 mmol) was added to AC2O (10 mL) at 
5 °C. The mblure was stirred until a homogenous solution was formed 
whereafter a solution 6-bromo-l-(3-chlorobenz3'l)indole.-2.carboxTlic acid 
ethyl ester, prepared from 6-bromoindole-2-carboxylic acid ethyl ester and 
3-chlorobenzyl chloride in accordance with the procedure m Example 1(c), 
20 (4.72 g, 12.02 nimol), in AczO (20 mL) was added dropwise. The mixture 
was allowed to come to room temperature and was stkred for 1.5 h and 
filtered. The filtrate was poured onto ice and was left to stir overnight. The 
precipitate was collected and di-ied to give the sub-title compound (4.82 g, 
92%). 



25 



(b) . q.Amino-6-broi^f>-1-^3-chlo r ^ben7A/nindole-2-carboxYlic acid ethvl 



ester 



30 



A mixture of 6-bromo-l-(3-chlorobenzyl)-3-nitroindole-2-carboxylic acid 
ethyl ester (4.82 g, 11-01 mmol), Fe-powder (3.15 g, 56.3 mmol), NH4CI 
(aq., sat, 75 mL) and isopropanol (160 mL) was heated at. reflux for 2 h. 
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whereafter additioaal portions of Fe-powder (3.15 56.3 mmol) and 
NH4CI (aq., sat., 75 mL) were added. The mixture was heated for an 
additional 2 h, allowed to cool and filtered through Celite®. The fQter cake 
was washed with EtOAc and the combined filtrates were extracted with 
5 EtOAc. The combined extracts were washed with water, brine and dried 
over Na2C03. Concentration and purification by chromatography gave the 
title compound (3.99 g, 89%). 

(c) 6-Bromo-3>r4-chlorobenzovlaminoVl"f3-chlorobenzvnindole-2-carbox- 
10 vlic acid ethyl ester 

A mixture of 3-amino-6-bromo-l-(3-chIoroben2yl)indole-2-carboxylic acid 
ethyl ester (2.00 g, 4.91 mmol), 4-chlorobenzoyl chloride (1.72 g, 9.82 
mmol), DMAP (300 mg, 2.46 mmol), EtsN (1.38 mL, 9. 82 mmol) and 
MeCN (50 mL) was stirred at room temperature for 24 h. The mixture was 
15 poured into water and extracted with EtOAc. The combined extracts were 
washed with water, brine and dried over Na2C03. Concentration, 
crystalUsation from EtOH/EtOAc (1:1) and chromatography gave the title 
compound. 

20 (d) 3-r4-Chlorobenzovlamino)"l-(3--chlorobeazvlV6-r4-rmetfavlsulfonYl)- 
phenvnindole-2-carboxvlic acid ethyl ester 

A mixture of 6-bromo-3-(4-chlorobenzoylamino)-l-(3-chlorobenzyl)indole- 
2-carbox5^1ic acid ethyl ester (160 mg, 0.29 mmol), 4-(methanesulfonyI)- 
phenylboronic acid (87.9 mg, 0.44 mmol), Pd(OAc)2 (3.4 mg, 0.015 mmol), 

25 tri-o-tolylphosphine (8.8 mg, 0.029 mmol), K3PO4 (215 mg, 1.02 mmol), 
toluene (3 mL) and EtOH (0,5 mL) was stirred at room temperature for 20 
min and heated at 90 °C for 3h, The mixture was allowed to cool, poured 
into NaHCOa (aq., sat.) and extracted with EtOAc. The combined extracts 
were washed brine and dried over Na2C03. Concentration and purification 

30 by chromatography gave the title compound (120 mg, 67%). 
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(e) 3-r4-ChlorobenzovlammoVl-r3"Chlorobenzvn-6-r4-rmethvlsu^ 
phenvnindole-2-carbQxvlic acid 

The title compound was prepared by h3'dro lysis of 3-(4-chloroben2034- 
5 aimno)-l-(3-chlorobeiiz5^1)-6-[4-(meth34sulfoDyl)ph 

ic acid eth}'! ester (120 mg, 0.19 mmol) according to the procedure 
described in Example 1 (e). Yield 84 mg (74%). 

^HNTVlR(200MH2,DMSO-d6): 5 13.6-13.4 (lH,brs), 10.36 (IH, s), 8.12- 
7.97 (7H, mX 7.83 (IH, d, J=8.4 Hz), 7.69-7.61 (2a m), 7.57 (IH, d, J-8.7 
10 Hz), 7.38-7.25 (2H, m), 7.17-7.13 (IH, m), 7.03-6.96 (IH, m), 6.00 (2H, s), 
3.26 (3H, s). 

The following Examples 55 to 64 were made in accordance with the 
procedure in Example 54 using the appropriately substituted phenylboronic 
15 acids. 

Example 55 

3-(4,Chloroben20vlamino)- 1 -(3 -clilorobenzvn-6-r4-Cmethvlthio>phenvn- 
indole-2-carboxA4ic acid 
20 ^HmiR (200 M-Iz, DMSO-dti): 5 13.7-13.1 (IH, br s), 10.35 (IH, s), 8.12- 
8.04 (2H, m), 7.93 (IH, s), 7.77 (IH, d, J=8.5 Hz), 7.74-7.61 (4H, m), 7.47 
(IH, d, 7=8.5 Hz), 7.39-7.25 (4H, m), 7.16-7.12 (IH, m), 7.04-6.97 (IH, m), 
5.97 (2H, s), 2.51 (3H, s). 

25 Example 56 

3-(4-C^oroben20vlamino)-l-^3-chldrobenz^^lV6-(4-vinvlphenvDindQle-2- 
carboxvlic acid 

^HNMR (2001sffi[z, DMSO-dg): 5 13.6-13.2 (IH, br s), 10.35 (IH, s), 8.12- 
8.04 (2H, m), 7.97 (IH, s), 7.78 (IH, d, /=8.4 Hz), 7.78-7.72 (2H, m), 7.69- 
30 7.62 (2H, m), 7.61-7.54 (2H, m), 7.51 (IH, d, J=8.6 Hz), 7.38-7.25 (2H, m). 



wo 2005/005415 PCT/GB2004/0()2996 

84 

7.18-7.13 (IH, m), 7.05-6.98 (IH, m), 6.79 (H, dd, /=17.8, 11.0 Hz), 5.98 
(2H, s), 5.90 (IH, d, J=17.8 Hz), 5.29 (IH, d, 11.0 Hz). 

Example 57 

5 3-(4-Chlorobenzov1 amiTio'>-l -(3-chlorobenzvI)-6-('4-isopropoxvphenvlV 
indole-2-carboxvlic acid 

• NMR (200 MHz, DMSO-dg): 5 13.5-13.3 (IH, br s), 10.35 (IH, s), 8.12- 
8.03 (2H, m), 7.85 (IH, s), 7.75 (IH, d, 7=8.5 Hz), 7.70-7.61 (4H, m), 7.43 
(IH, d, .^8.7 Hz), 7.38-7.25 (2H, m), 7.15-7.1 1 (IH, m), 7.05-6.96 (3H, m), 
10 5.96 (2H, s), 4.67 (IH, septet, J=6.0 Hz), 1 .28 (6H, d, J=6.0 Hz). 

Example 58 

6-r4-fe7'^BimdpheavlV3-(4-chlorobenzovlammo)-l-r3-chlorobeazvDiiidole- 

2- carbox^4ic acid 

15 ^H NMR. (200 MHz, DMSO-dg); 6 13.5-13.3 (IH, br s), 10.34 (IH, s), 8.12- 

8.03 (2H. m), 7.88 (IH, s), 7.76 (IH, d, J^8.4 Hz), 7.70-7.60 (4H, m), 7.52- 
7.42 (3H, m), 7.38-7.25 (2H, m), 7.17-7.13 (IH, m), 7.05-6.98 (IH, m), 
5.96 (2H,s), 1.31 (9H,s). 

20 Example 59 

3- ('4-Chlorobenzovlammo')-l-r3-chloroberi2rylV6-r4-ftrifluoromethvl)- 
pfaenvllmdole-2-carboxvlic acid 

'H NMR (200 MHz, DMSO-dg): 5 13.6-13.3 (IH, br s), 10.43 (IH, s), 8.12- 

8.04 (3H, m), 8.03-7.95 (2H, m), 7.87-7.78 (3H, m), 7.69-7.61 (2H, m), 
25 7.54 (IH, dd, J=8.5, 1.0 Hz), 7.38-7.25 (2H, m), 7.16-7.12 (IH, m), 7.03- 

6.96 (lH,m), 6.00 (2H,s). 
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Example 60 

3-r4-Ch]orohen20vlainjnnVl-r3-chlQroben2^4V6 -r4-(trifluorome.thoxvV 
phenvllipfinle-2-carb Qxvlic acid 

NMR (200 MHz, DMSO-dg): 5 13.6-13.2 (IH. br s), 10.39 (IH, s), 8.10- 
8.02 (2H, m), 7.97 (IH, s), 7.89-7.82 (2H, m), 7.79 (IH, d, J=8.5 Hz), 7.67- 
7.59 (2H, m), 7.50-7.41 (3H, m), 7.36-7.23 (2H, m), 7.14-7.10 (IH, m), 
7.02-6.95 (IH, m), 5.96 (2H, s). 

Examnle 6 1 

3_(4.Chlo ^'-^^'^^"v^arn innVl-f3-chlorQben2vlV6 -r4-cvclohexvlphenvlV 

indQle-2-carbox^4ic acid 

'HNMR (200 hmz, acetone-dfi): 5 11.9-11.5 (IH, br s), 8.61-8.52 (IH, m), 
8.24-8.15 (2H, m), 7.71 (IH, s), 7.66-7.58 (2H, m), 7.58-7.49 (2H, m), 7.45- 
7.37 (IH, m), 7.34-7.12 (6H, m), 6.16 (2H, s), 2.64-2.47 (IH, m), 1.93-1.68 
(5H,m), 1.60-1.22 (5H,m). 

Example 62 

<q-(A-Rnt\^] p]ienvlV3 -r4-cliIoroben20vlaminoV 1 -fS -ch loroben2vDindole-2- 
carboxvlic acid 

^HmdR (200 MHz, DMSO-dfi): 5 13.5-13.2 (IH, br s), 8.49 (IH, d, >=S.6 
Hz), 8.12-8.00 (2H, m), 7.70-7.59 (4H m), 7.57 (IH, s), 7.37-7.17 (6H, m), 
7.16-7.08 (IH, m), 6.20 (2H s), 2.61 (2H, t, J=7.4 Hz), 1.67-1.49 (2H, m), 
1.42-1.22 (2H, m), 0.91 (3H, t, /=7.2 Hz). 

Example 63 

^ .U-Ch 1 nrohenzQvlam inQ V 1 -(3 -chlnrobenzvn-6-(4-cvanophenvl)indole-2- 
carboxvlic acid 

^HKMR (200 MHz, Dl\450-d6): 5 13.3-13.1 (IH, br s), 8.52 (IH, d, J=8.6 
Hz), 8.10-8.01 (2H, m), 7.98-7.84 (5H, m), 7.68-7.60 (2H, m), 7.43 (IH, dd, 
^8.6, 0.9 Hz), 7.34-7.18 (3H, m), 7.14-7.07 (IH, m), 6.21 (2^ s). 
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Example 64 

3-(4-Ch]orobenzovlamiDo)- 1 -G-chlQroben7: v n-6-r4-ch1omn henv]->inrfo]^-9- 
carboxvlic acid 



H NMR (200 UHz, DMSO-ds): 5 13.8-13.2 (IH, br s), 11.8-11.4 (IH, br 
s), 8.14-8.02 (3H, m), 7.87 (IH, s), 7.81-7.73 (2H, m), 7.68-7.60 (2H, m), 
7.56-7.48 (2H, m), 7.42 (IH, dd, J=8.7, 1.1 Hz), 7.36-7.22 (2H, m). 7.19-'' 
7.14 (IH, m), 7.08-7.00 (IH, m), 6.07 (2H, s). 

The following Examples 65 to 109 were prepared by analogous techniques 
to those described herein. 

Example 65 

l-(3-Chloroben2^n-6-r3.5-di^fIuorQt^henv^ V 3-^4-methnyvb ^nzov13^.^nn^- 
iadole-2-cai-boxviic acid 

'HNMR (200 MHz, DMSO-d^): 5 10.19 (IH, s), 8.14-8:02 (3H, m), 7.86 
(IH, d, J=S.6 Hz), 7.64-7.53 (3H, m), 7.39-7.07 (6H, m), 7.03-6.96 (IH, m), 
6.00 (2H, s), 3.87 (3H, s). 

Example 66 

1 -(3-ChlorobenzvIV3 -( 4-methoxvbenzn v lamin oV6-n a phth- 1 -v1 inH oi^-9- 
carboxvlic acid 

^HNMR (200 hmz, DMSO-de): 5 10.21 (IH, s), 8.09-7.91 (4H, m), 7.86 
(IH, d, J=8A Hz), 7.66-7.69 (2H, m), 7.62-7.51 (2H, m), 7.48 (IH, d, J=l,2 
Hz), 7.46-7.29 (3H, m). 7.23 (IH, dd, 7=8.4, 1.2 Hz), 7.17-7.14 '(IH, m), 
7.13-7.05 (2H, m), 7.04-6.97 (IH:, m) 5.91 (2H, s), 3.84 (3H, s). 
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Example 67 

^p..,.p ^. yHn,,n1o-vl-l - r.-rvnnobenzx4V^-r3-phenvlprODiorivlamiDoV 
indQle-2-ca rhnvvlic acid 

^HNMR (200 MHz, DMSO-d^): 5 9.7 (IH, s), 7.79 (IH, s), 7.70-7.64 (IH, 
. 5 m), 7.56-7.14 (12H, m), 6.97 (IH, d, >=8.1 Hz), 6.03 (2H, s), 5.92 (2H, s), 
3.00-2.90 (2H, m), 2.75-2.64 (2H, m). 

Example 68 

i-n-rv,lnrnhftr7:vlV6-na phth-1-v]-3-Dentflnov1aminoiDdole-2-carboxvlic 

10 acid 

N^m (200 MHz, DMS0-d6): 5 13.37 (IH, s), 9.67 (IH, s), 8.02-7.91 
(2H, m), 7.74-7.65 (3H, m), 7.61-7.25 (6H, m), 7.22 (IH, dd, ^8.4, 0.9 
Hz), 7.12-7.09 (IH, m), 7.02-6.93 (IH, m), 5.86 (2H, s), 2.41 (2H, t, /=7.2 
Hz), 1.72-1.56 (2H, m), 1.49-1.29 (2H, m) , 0.93 (3H, t, /-7.3 Hz). 



15 



20 



25 



Example 69 

1-n-ChlorobeT^^vn-6-r3.5-difliinronheavlV 3 - pentanov laniinoindole-2- 
narhoxvlic acid 

^H NK-IR (200 MHz, DMSO-dg): 5 13.4 (IH, br s), 9.67 (IH, s), 8.08 (IH, 
s), 7.71 (IH, d, >S.5 Hz), 7.62-7.51 (3H, m), 7.37-7.18 (3H, m), 7.13-7.09 
(IH, m), 7.00-6.92 (IH, m), 5.95 (2H, s), 2.42 (2H, t, J=7.3 Hz), 1.73-1.58 
(2H, m), 1.49-1.31 (2H, m), 0.95 (3H, t, J=7.3 Hz). 

Example 70 

^-rrRi phenvM-r^rbnTivnamip n ]-1-n-cfalorobenzvn-6-(3.5-difluorophenYl)- 

indnle-2-c3rhoxAdic acid 

'Hm4R (200 MHz, DMSO-d^): 5 13.6-12.4 (IH, br s), 10.70 (IH, s), 8.21- 
8.06 (3H, m), 7.96 (IH, d, J=8.6 Hz), 7.92-7.85 (2H, m), 7.84-7.77 (2H, m), 
7.63-7.17 (10H.m). 7.06-6.99 (IH, m), 6.04 (2H, s). 
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Example 71 

■amino1mdo]p-9-carbnwlt>. ^ 

^-S.S HZ), 7.9-7.45 (3H, n.). 7.35.7,13 (5H. 7.09-7.05 (IH J 6 95 
6.84 (3H. m), 5.91 (2H, s), 3.73 (SB. s), 3.66 (2H. 

Example 7? 

^^'^^^^^^'^^^^^'^^^^^^.^^^^ 

acid - ■ -^^-^ 

•h NMR (200 MHZ. DMSO-d.): 5 13.10 (IH, s). 8.1, (IH. s) 7 60-7 43 
(8H. n». 7.42-7.14 (5H. nx). 7.03-6.95 (IH. m). 5.96 (2H. s). 

Examp le 7^ 

amiDo7indole-7.carhnwlin hvdror.l.lnp H. 

■H NMR (200 MH^ DMSO-d.): 5 13.8-12.8 (IH, br 9.89 (IH s) 7 87 
7.84 (1H. „, 7.75-7.67 (2H. „). 7.54 (IH, d, ^=8.1 Hz), 7.51- ,9 I " 
7.36 (IH. d. ^,.7 H.). 7.34.7.2s (IH, .), 7.23 (IH. dd. ^8 "o flZ) 
7^02 (IH, d. .=3.1 Hz), 6.08 (2H, 3). 5.97 (2H. .). 3.19.3.08 (2h"'.^ 2^9 
(6H, s). 2.58-2.48 (2H. m. ov« with DMSO signaO. 2.11-; 9^ (,« 
m). ' ^-^> 



25 



30 



Example 74. 

yl)ben2v?]iTi dole-2-c3rhnvviic acid 

'H (200 MHZ, DMSO-d,): a 9.95 (IH. s). 7.89-7.82 (3H .) 7 7j 
(lli d. ^8.6 HZ). 7.68.7.35 (81, .). 7.33 (IH, d, ^1.7 4) , 2 1 
7.06 (1^ d, .=15.7 HZ), 6.97 (1., d, .=8.2 Hz), 6.03 



wo 2(KI5/(M>5415 



PCT/GB2(M»4/(MI2i>96 



89 

Example 75 

1-^-^^^1^mhen2^'lV5-(^ -r-va^^Q pheDv i)-^-<^3■5-dimethoxvbenzovlamino)- 

indnle-2-carboxvlic acid 
5 ^HNMR (200 MHz, DMSO-dg): 5 13.8-13.1 (IH, br s), 10.23 (IH, s), 8.08 
(IH, s), 7.88 (4H, s). 7.75 (2H, s), 7.38-7.26 (2H, m), 7.24-7.17 (2H, m), 
7.16-7.11 (IH, m), 7.05-6.95 (IH, m), 6.76-6.69 (IH, m), 5.90 (2H, s), 3.81 
(6H, s). 

10 Example 76 

^-^-^.hlnrnbenz^4V3-Pf^r»tanovlamiD o-6-^4-rtrifluoI•ometllv^pheDvl1- 
inrinlE-2-carbQX %-iic acid 

^H NMR (200 MHz, DMSO-d«): 8 9.83 (IH. s), 7.96-7.73 (6H, m), 7.47 
(IR d, J= 8.7 Hz), 7.33-7.21 (2H, m), 7.10-7.07 (IH, m), 6.97-6.92 (IH, 
15 m), 5.93 (2H, s), 2.38 (2H, t, J=7.2 F-z), 1.69-1.55 (2H, m), 1.46-1.28 (2H, 
m),0.91 (3H,t>7.3Hz). 

Example 77 

1-r^-r,h1nrobenz\4V^-[(3.3.5.5-t.etramethvlcv clohexaDecarbonvnaminol-67 

20 f4-rtrifmoromp .tlivn phenvl1- indo]e-2-carbox-vlic acid 

^H>MR. (200 MHz, DMSO-d^): 5 13.5-13.2 (IH, br s), 9.68 (IH, s), 8.03- 
8.00 (IH, m), 7.99-7.94 (2H, m), 7.84-7.80 (2H, m), 7.70 (IH, d, J=8.5 Hz), 
7.51 (IH, d, M.5 Hz), 7.35-7.25 (2H, m), 7.09 (IH, s), 7.01-6.94 (IH, m). 
5.93 (2H, s), 2.85 (IH, t, ^12.4 Hz) 1.63 (2H, d, J=12.4 Hz), 1.34-1.21 

25 (3H, m), 1.12-1.09 (IH, m), 1-06 (6H, s), 0.94 (6H, s). 
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Example 78 

3-BeIlzovlaminO'l-(3^chlorobenz^4V5-(4-cvanoDhenYI')indole-2 
acid 

NMR (200 MHz, DMSO-d^): 5 10.33 (IH, s), 8.13-8.01 (3H, m), 7.88 
(4H, s), 7.77-7.73 (2H, m), 7.64-7.49 (3H, m), 7.38-7.26 (2H, m), 7.17-7.12 
(IH, m), 7.04-6.96 (IH, m), 5.90 (2H, s). 

Example 79 

5-r3-Ch] orophenyn-3 -phenyl- 1 -l(3'( trifluoromethox^ObenzvniDdole-2- 
cai'boxvlic acid 

NMR (200 MHz, DMSO-d6): 5 13.2-13.0 (IH, br s), 7.7S-7.70 (IH, m), 
7.69-7.62 (3H, m), 7.60-7.30 (9H, m), 7.28-7.14 (2H, m), 7.10-7.02 (IH, 
m), 5.92 (2H, s). 

Example 80 

5 -f2-CblorophenvlV3 -phenyl- 1 -r(3-(trifluoromethoxv'>benzvl1indole-2- 
carboxvlic acid 

^H NMR (200 MHz, DMS0-d6): 5 13.2-13.0 (IH, br s), 7.75-7.67 (IH, m), 
7.56-7.19 (14H, m), 7.15-7.07 (IH, m), 5.93 (2H, s). 

Example 81 

5-(4-ChloroDhenylV3-phe-nyl-l-rr3-rtrifluoromethoxy)benzYl] i ndoie-2- 
carboxylic acid 

^H IvJMR (200 MHz, DMSO-d^): 5 13.2-13.0 (IH, br s), 7.77-7.56 (5H, m), 
7.54-7.30 (8H, m), 7.27-7.13 (2H, m), 7.10-7.02 (IH, m), 5.92 (2H, s). 
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Example 82 

S-r2-CMororhenvlV3-pertp.nnvlaiiimo- l4<'3-rtrifluorometboxv)beiiZYl1- 

indnle-2-carhQ?rv4ic acid 

mAR (200 MHz, DMSO-dg): 5 13.5-13.2 (IH, br s), 9.63 (IH, s), 7.69- 
7.58 (2H, m)., 7.58-7.50 (IH, m), 7.48-7.31 (5H, m), 7.27-7.17 (IR m), 
7.13 (IH, s), 7.03 (IH, d, J=7.7 Hz), 5.87 (2H, s), 2.36 (2H, t, J=7,3 Hz), 
1.67-1.47 (2H, m), 1.44-1.23 (2H, m), 0.88 (3H, t, J=7.2 Hz). 



Example 83 

5-r3-CMorophftTivn-3-pentanovlammo- 1-K3-rtrifluorometfaoxv)benzvl1- 
indole-2-carbox\4ic acid 

'H NMR (200 MHz, DMSO-de): 5 13.4-13.2 (IH, br s) 9.67 (IH, s) 7.86 
(IH, s) 7.74-7.55 (4H, m) 7.53-7.33 (3H, m) 7.27-7.16 (IH, m) 7.09 (IH, s) 
6.98 (IH, i J=7.8 Hz) 5.87 (2H, s) 2.40 (2H, t, J=7.3 Hz) 1.72-1.50 (2H, 
m) 1.48-1.27 (2H, m) 0.91 (3H, t, ^7.2 Hz). 

Example 84 

5-a-ailoropbPinvn-3-peDtanovlamino- l-rr3-rtrifluorometlioxv>benzvl1- 
indole-2-carboxvlic acid 

'HNIvlR (200 MHz, DMSO-dg): 5 13.4-13.1 (IH, br s), 9.65 (IH, s), 7.83 
(IH, s), 7.72-7.56 (4H, m), 7.55-7.45 (2H, m), 7.40 (iR dd, J=8.0 and 8.0 
Hz), 7.25-7.16 (IH, m), 7.09 (IH, s), 6.97 (IH, d, /=8.0 Hz), 5.86 (2H, s), 
2.40 (2H, t, J=12 Hz), 1.70-1.50 (2H, m), 1.48-1.28 (2H, m), 0.91 (3H, t, 
J=7.2 Hz). 

Example 85 

1 -n-Chlorobp-n7.vl V5-('4-chlorophe.nvlV 3 -phenvlindole-2-carbox>dic acid 
'H NMR (200 MHz, DMSO-de): 5 13.2-13.0 (IH, br s), 7.77-7.57 (5H, m), 
7.54-7.29 (9H. m), 7.22 (IH, s), 7.05-6.97 (IH, m), 5.87 (2H, s). 
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Example 86 

5-r4^ChloronhenvlVl-r3.5>dimethvlbenzv]V3 ,obenvlm 
acid 

NMR (200 Iv/EHz, DMSO-d,): 5 13.1-13.0 (IH, br s), 7.73-7.57 (5H, m), 
5 7.53-7.30 (7H, m), 6.85 (IH, s), 6.74 (2H, s), 5.77 (2H, s), 2.17 (6H, s). ' 

Example 87 

5-(4-Chlorophenvn-1-r3 ^-difluorohen7:v]^-3-DhenvlinHo].-7-...u^.^,|,V 
acid 

10 NMR (200 MHz, DMSO-d,): 6 13.2-13.0 (IH, br s), 7.76-7.58 (5H, m), 
7.55-7.31 (17H, m), 7.12 (IH, t, J=9.4, 2.5 Hz), 6.86-6.73 (2H, m) 5 sJ 
(2H, s). 



15 



20 



Example 88 

6-Benzofl,31dioxol-5-vl-3-pent.novlamino-Uf^-p benQyvhPr,.y]^;»^^|^o 
carboxvHc acid 

NMR (200 MHz, DMSO-d^): 6 13.3 (IH, br s), 9.73 (IH, br s), 7.78 (IH, 
s), 7.66 (IH, d, J=8.4 Hz), 7.42-7.17 (6H, m), 7.16-7.07 (IH, m),'7.01 (IH 
d, J=8.2 HzX 6.99-6.91 (2H, m), 6.84-6.76 (3H, m). 6.09 (2H, s). 5.93 (2h' 
s), 2.41 (2H, t, ^7.0 Hz), 1.73-1.56 (2H, m), 1.50-1.30 (2^ m), 0:95- (3H 
t, J=7.2 Hz). 



25 



30 



Example 89 

6-Ben2ori.31dio>col-5-vI-1-r9^-fl,,oren-2-v]m.thvn..-p ...,^^,.|,^^j^ 
indoIe-2-carboxY lic acid 

^H NMR (200 MHz, DMSO-d,): 5 13.2 (IH, br s), 10.16 (IH, br s), 7.85- 
7.75 (4H, m), 7.53 (IH, d. ^7.4 Hz), 7.40-7.26 (5H, m), 7.25-7.13 (2H, m), 
7.00 (IH, d, J=8.4 Hz), 6.06 (2H, s), 6.04 (2H, s), 3.83 (2H, s), 2.41 (2H t,' 
^7.4 Hz), 1.75-1.58 (2H,m), 1.51-1.30 (2H, m), 0.95 (3H, ^=7.2 Hz) ' 
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Example 90 

1 -G-Chlorobenzvl V6-r 3 .5-difluoropheDvl)-3 -(3 -phenvlacrvlovlamino V 
indole-2-carboxvlic acid 

NMR (200 MHz, DMSO-de): 5 13.52 (IH, br s), 10.1 (IH, s), 8.1.1 (IH, 
5 s), 7.79 (IH, d, J=8.5 Hz), 7.74-7.38 (9H, m), 7.36-7.18 (3H, m), 7.16-7.03 
(2H, m), 7.01-6.94 (IH, m), 5.98 (2H, s). 

Example 91 

l-('3-ChIorobeiizvn-6-(3.5-difluorophenvl)-3-(2.2-dimethvlpropionvl- 
10 aniino')iDdole-2-carbox\dic acid 

^HmiR (200 MHz, DMSO-dfi): 5 13.8-13.2 (IH, s), 9.51 (IH, s), 8.06 (IH, 
s), 7.81 (IH, d, /=S.6 Hz), 7.63-7.51 (3H, m), 7.37-7.13 (4H, m), 7.01-6.93 
(IH, m), 5.96 (2H, s), 1 .3 1 (9H, s). 

15 Example 92 

3-r4-ClilorobenzovlaminoVl-r3-clilorobenzvlV6-(3.5-difluorophenvlV 
indole-2-carboxvlic acid 

^H mm (200 MHz, DMSO-dfi): 5 10.3 (IH, s), 8.12-8.06 (3H, m), 7.80 
(IH, d, J=S.6 Hz), 7.67-7.55 (5H, m), 7.37-7.14 (4H, m), 7.01-6.96 (IH, m), 
20 5.99 (2H, s). 

Example 93 

l-G-ChIorobenzvl)-6-r2-isQpropoxvphenvl)-3-pentanovlaminoindole-2- 
carboxvlic acid 

25 'H NMR (200 MHz, DMSO-de): 5 13.2-13.5 (IH, br s) 10,4 (IH, br s) 7.85 
(IH, d, ^8.5 Hz) 7.56 (IH, s) 7.38-7.24 (4H, m) 7.21 (IH, d, ^=8.4 Hz) 
7.12-6.96 (4H, m) 5.93 (2H, s) 4.51 (IH, septet, J=6.1 Hz) 2.41 (2H, t, 
J=7.3 Hz) 1.76-1.58 (2H, m) 1.51-1.31 (2H, m), 1.05 (6H, d, ^=6.1 Hz), 
0.95 (3H, t, J=7.5 Hz). 
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20 



l-r3-Ch]orohetiZYlV6^r2HsopropoxvnheTnv]V^,.i,.^^ 
acid 

mm. (200 MHz, DMSO-d,): 5 12.99 (IH, br s), 7.71 (IH, s). 7.56-7 ^6 
CllH, m), 7.24-7.20 (11^ m), 7.13-6.97 (3H, m), 5.89 (2H, s), 4.54 (IH. 
septet, J=6.0 Hz), 1.07 (6H, d, J=6.0 Hz). 

Example- 9 5 

3-r(BiDhenvI-4-carbonyf)amino1-]-r3-chlnrnh.n^ ,h-^_p „ ^^^^ 

vl>indole-2»carhoxvIic acid 

NMR (200 MHz, DMSO-d,): 5 11.0-11.3 (IH, br s). 8.22-8.14 (2H m) 
7.97 (IH, d, /=8.4 Hz), 7.93-7.86 (2H. m), 7.84-7.78 (2H m), 7.6^ (IH s)' 
7.60-7.44 (3H, m), 7.42-7.24 (5H, m), 7.16-6.98 (4H, m), 5.97 (2H, s), isi 
(IH, septet, J^S.O Hz), 1 .07 (6H, d. 7=6.0 Hz). 

Example 96 

l-(3-Ch]oroben^l)-6-(4-i\sonropoyyntienvlV3-p en..n...io^^^^,-^^^^ 
carboxvlic acid 

^H NMR (200 MFIz. DMSO-d,): 5 13.3 (IH, br s), 9.65 (IH, s), 7.81 (IH 
s), 7.70-7.92 (3H, m), 7.42 (IH, dd, J=8.5, 1.1 fiz), 7.37-7.25 (2H m) 7 12 ' 
6.94 (4H, m), 5.92 (2H, s), 4.68 (IH, septet, 7=6.0 Hz), 2.42 (2H t V=7 4 
Hz), 1.74-1.56 (2H, m), 1.51-1.29 (2H, m), 1.26 (6H. d. 7=6.0 Hzi 0 95 
(3H,t, 7=7.2 Hz). ' ■ " 



25 



30 



Example 97 

■ l-(3-Chlorohenzvl)-6-(4-i.sonrop oxYPheT)yn..3 P h n n vImdolP-7-...K;^ 
acid 

NMR (200 MHz, DMSO-d,): 5 12.98 (IH, br s), 7.88 (IH, s), 7 70-7 61 
(2H, m), 7.56-7.27 (9H, m), 7.26-7.22 (IH, m), 7.08-6.97 (3H, m), 5.97 
(2H. s), 4.68 (IH, septet, 7=6.0 Hz). 1.30 (6H, d, 6.0 Hz). 
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Example 98 

l-(3-ChloiobenzvlV3.6-his-r4-isopropoxvphen vniDdole-2-carboxvlic acid 

NMR (200 MHz, DMSO-ds): 5 12.95 (IH, br s), 7.85 (IH, s), 7.69-7.60 
(2H, m), 7.54 (IH, d, J=8.6 Hz), 7.47-7.27 (5H, m), 7.24-7.20 (IH, m), 
7.06-6.96 (5H, m). 5.95 (2H, s), 4.69 (IH, septet, >=6.0 Hz), 4.68 (IH, 
septet, J=6.0 Hz), 1.34 (6H, d, .^6.0 Hz) 1.30 (6H, d, J=6.0 Hz). 

Example 99 

l-(3-ChlorQbeiiz\'lV6-r3-isopropQxvpheiivlV3-pheDvlindole-2-carbox-vlic 
acid 

^H NMR (200 ^<IHz, DMSO-dg): 5 13.08 (IK, br s), 7.94 (IH, s), 7.58-7.31 
(lOH, m), 7.30-7.21 (3H, m), 7.08-7.02 (IH, m), 6.97-6.89 (IH, m), 5.99 
(2H, s),4.73 (IH, septet, J=6.0 Hz), 1.31 (6H, d, J=6.0 Hz). 

Example 1 00 

1- r3-ChlorobenzvlV3-r3-isopropoxvpbeiivn-6-(4 -isopropoxvphenvDipdole- 

2- carboxvlic acid 

'H 'nMR (200 MHz, DMSO-do): 5 7.81 (IH, s), 7.64-7.57 (2H, m), 7.51 
(IH, d, J=8.5 Hz), 7.44-7.38 (IH, m), 7.34 (IH, dd, J=8.0, 2.0 Hz), 7.30- 
7.24 (2H, m), 7.22-7.19 (IH, m), 7.05-6.93 (5H, m), 6.88 (IH, dd, J=8.0, 
2.1 Hz), 5.89 (2H, s), 4.63 (IH, septet, J=6.0 Hz), 4.61 (IH, septet, ^=6.0 
Hz), 1.28 (6H, d,J=6.0 Hz), 1.26 (6H, d, J=6.0 Hz). 

Example 101 

l-f3-Chlorobenz\dV6-r3-isopropoxvphenvlV3-peDtanovlaminoindole-2- 
carboys'lic acid 

'H miR (200 MHz, DMSO-dfi): 5 13.5-13.1 -(IH, br s), 9.64 (IH, br s), 
7.84 (IH, s), 7.64 (IH, d, J=8.5 Hz), 7.41 (IH, d, J=8.5 Hz), 7.36 (IH, d, 
^7.8 Hz), 7.31-7.17 (4H, m), 7.12-7.08 (IH, m), 6.95-6.85 (2H, m), 5.91 
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(2H, s), 4.70 (IH, septet, ^6.0 Hz), 2.38 (2H, t, >=7.3 Hz), 1.70-1.53 (2H, 
m), 1.47-1.27 (2H, m), 1.27 (6H, d, J=6.0 Hz), 0.91 (3H, t, ^7.2 Hz). 

Example 102 

1- (3-CMorobenzvlV-6-f4-isoDropoxvp h envJV3-r2-isonroD03ryDhenYf) inHni>=>^ 

2- carboxvIic acid 

'HNMR(200MHz, DMSO-de): 5 12.67 (IH, br s), 7.S1 (IH, s), 7.67-7.59 
(2H, m), 7.43-7.26 (6H, m), 7.19-7.15 (IH, m), 7.13-6.97 (5H, m). 5.96 
(2H, s), 4.67 (IH, septet, J=6.0 Hz), 4.46 (IH, septet, ^6.0 Hz), 1.30 (6H, 
d, ^6.0 Hz), 1.13 (6H, d, ^6.0 Hz). 

Example 103 

1- r3-ChIorobenzvlV3-pentanovlamino-5 - r4-rtrifluornniethv]V hRr.Y}|inHr.i^- 

2- carboxvlic acid 

^H NMR (200 MHz, DMSO-4): 6 13.5-13.3 (IH, br s), 9.7 (IH, br s), 8.93 
(IH, s), 7.90-7.75 (4H, m), 7.73-7.63 (2H, m), 7.35-7.24 (2H, m), 7.13-6.04 
(IH, m), 7.00-6.92 (IH, m), 5.84 (2H, s), 2.40 (2K, t, 7=7.5 Hz), 1.71-1.51 
(2H, m), 1.47-1.26 (2H, m), 0.91 (3H, t, J=l .2 Hz). 

Example 104 

l-(3-ChlorobenzvI)-5-r4-rmetfavlthio'tpher.vl1 -3-pentannvl«m,-noindole-7- 
carboxvlic acid 

'H NMR (200 MHz, DMSO-dg): 5 10.9-10.7 (IH, br s), 8.21 (IH, s), 7.59- 
7.44 (4H, ra), 7.36-7.20 (4H, m), 7.12 (IH, s), 7.06-6.97 (IH, m), 5.96 (2H, 
s), 2.48 (3H, s, overlapped with DMSO), 2.37 (2H, t, 7=7.4 Hz), 1.71-1.51 
(2H, m), 1.46-1.24 (2H, m), 0.90 (3H, t, ^7.2 Hz)! 



PCT/G 82004/0(1295)6 

WO 2005/005415 

91 

Example 105 

l-('3-ChlQrQbenzVlV3-(4-methQ>a^ben20vlamuio)o-r4-rmethvItM 
indole-2-carbQX"s^Iic acid 

^HNMR (200 MHz, DMSO-dfi): 5 12.0-11.8 (IH, br s), 8.47 (IH, s\ 8.07- 
5 7.96 (2H, m), 7.63-7,47 (4H, m), 7.36-7.22 (4H, m), 7.17 (IH, s), 7.12^7.00 
(3H, m), 6.03 (2H, s), 3. SO (3H, s), 2.48 (3H, s, overlapped with DMSO). 

Example 106 

3-[ffiiphenvl-4-carbQnvl)ainino1-5-f 4-^ferr-buMpheavl V 1 -(3-chlQrobenz>4V 
10 indole-2-carboxyIic acid 

^HNMR(200MH2, DMSO-d6): 5 10.4-10.3 (IH, br s), 8.19-8.09 (2H, m), 
7.93 (IH, s), 7.89-7.81 (2H, m), 7.80-7.61 (4H, m), 7,62-7.35 (7H, m), 7.34- 
7.25 (2H, m), 7.18-7.13 (IH, m), 7.05-6.97 (IH, m\ 5.88 (2H, s), 1.28 (9H, 
s). 



15 



20 



Example 107 

3-f3-.Ajnino-4-metlaylbenzovlaminoVl-(3-cMorQben2rs^lV5-r4-rm 
fonYl)phenvniiidole-2-carboxvlic acid 

^HNIs/[R (200 MHz, DMSO-de): 5 10.2-10.1 (IH, br s), 8.16 (IH, s), 8.01- 
7.86 (4H, m), 7.75-7.72 (2H; m), 7.37-7.24 (3H, m), 7.16-7.11 (2H, m), 
7.09-6.93 (2H, in\ 5.58 (2H, s), 3.22 (3R s), 2.1 1 (3H, s). 



Example 108 

5.f4,^gr^BiitvlphenYlVl-(3-chlorobenzvlV3-(4-isopropoxvpb 
25 cai'boxvlic acid 

^HNMR (200 MHz, DMSO-d,-): 5 7.64 (IH, s), 7.60-7.34 (8H, m), 7.33- 
7.22 (3H, m), 7.16-7.06 (IH, m), 6.99-6.89 (2H, m), 5.80 (2R s), 4.62 (IH, 
septet, J=6.0 Hz), 1.28 (6H, d, /=6.0 Hz), 1.27 (9H, s). 



30 
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Example 109 

1 -O-ChlorobenzvO-e-r 4-isQpropo x viphenvl V3 -r4-methnyvhenzov1aTninn)- 
indoIe-2-carboxvlic acid 

NMR (200 MHz, DMSO-dg): 5 13.5-13.3 (IH. br s), 10.16 (IH, s), 8.09- 
8.00 (2H, m). 7.S6-7.77 (2H, m), 7.70-7.62 (2H, m), 7.42 (IH, d, J=8.5 Hz), 
7.38-7.24 (2H, m), 7.16-7.10 (2H, m), 7.07 (IH, s), 7.04-6.96 (3H, m), 5.95 
(2H, s), 4.67 (IH, septet, J=6.1 Hz), 3.86 (3H, s), 1.28 (6H, d, /=6.1 Hz). 

Example 110 

iV-ri-(3-CfalorobenzvlV2-hvdrox vmethv]-6-r4-isoprQpoyvphenvniTidn]-^- 
vn-4-methoxvbeii2amide 

LiAlHj (6.4 mg, 0.17 mmol) was added to a solution of l-(3-chloroben^l)- 

6-(4-isopropoxYphe.nyl)-3-(4-methoxyben2oylaimno)indole-2-carboxTlic 
acid ethyl ester, prepai-ed in accordance with the procedure described in 
Example 7(a), (100 mg, 0.17 'mmol) in THF (5 mL) at 0°C. After stirring 
for 1 h another portion of LiAffiU (6.4 mg, 0.17 mmol) was added and the 
stirring was continued at room temperature for 1 h. The nuxture was 
acidified to pH 2 with HCl (aq., 4M), diluted with water and extracted with 
EtOAc. The combined extracts were washed with water, brine, and dried 
over Na2S04 and concentrated. Purification of the residue by chromato- 
graphy gave the title compound (59 mg, 64%). 

^H NMR (200 MHz, DMSO-dg): 5 9.85 (IH, s), 8.08-7.99 (2H, m), 7.59 
(IH, s), 7.57-7.50 (2H, m), 7.44 (IH, d, J=S.4 Hz), 7.38-7.23 (3H, m), 7.21- 
7.16 (IH, m), 7.14-7.02 (3H, m), 6.99-6.90 (2H, m), 5.63 (2H, s), 5.20 (IH, 
t, J=5.1 Hz), 4.62 (IH, septet, ^=6.0 Hz), 4.54 (2H, d, J=5.1 Hz), 3.83 (3H, 
s), 1.25(6H,d,y=6.0Hz). 



The foUowmg Examples 1 1 1 to 13 0 were prepared by analogous techniques 
to those described herein. 
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Example 1 1 1 

5.f4,^gr^Bu1^dpheDvlVl-r3-chIorobeii2:^^lV3-[4-ftrifiuoro^^ 
indole''2-cai'boxvlic acid 

^HNN4R (200 Jv4Hz, CDCI3): 0 7.69-7.60 (2H, m), 7.58-7.30 (9H, m), 7.25- 
5 7.12 (3H, m), 7.03-6.94 (IK m), 5.83 (2H, s), 1.34 (9H, s). 

Example 112 

3-r4-Chlorobetizovlamiiio)- 1 -G-chlorobeii2rs1V5-r4-rtrifluoromethvlV 
phenyllindole-2-carbQXvlic acid 
10 NIVIR (200 MHz, DMSO-d6): 5 12.4-12.2 (IR br s), 8.53 (IH, s), 8.10- 
7.99 (2H, m), 7.92-7.72 (4H, m), 7.64-7.56 (4H, m), 7.34-7.15 (3H, m), 
7.10-7.01 (IK, mX 6.04 (2H, s). 

Example 113 

15 5>(4>;fg7'/-ButvlpheQYlVl-(3-cMorQberi2?>^IV3-r4-rmetbv^^^ 
2"carboxvlic acid 

^HNMR(200 MHz, CDCI3): 5 7.73-7.69 (IH, m), 7.67-7.58 (IH, m), 7.54- 
7.30 (9H, m), 7.25-7.13 (3H, m), 7.02-6.94 (IH, m), 5.81 (2H, s), 2.56 (3H, 
sX1.35(9H, s). 

20 

Example 114 

l-f3-Ch]orobeiiz\dV6-r3,5-difluQropheDvlV3-r4-('dimetbvlamino'^benzovl- 
amiiaolindole-2-carboxvlic acid 

NMR (200 Kfflz, DMSO-ds): 5 13.6-13.4 (IH, br s), 10.08 (IH, br s), 
25 8.05 (IH, s), 7.95-7.87 (3H, m), 7.59-7.48 (3H, m), 7.31-7.11 (4H, m), 6.97- 
6,91 (IH, m), 6.82-6.74 (2H, m), 5.96 (2H, br s), 3.00 (6H, s). 
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Example 115 

3-r4-?gr^Bu1:vIbe^7■ovlamino•)-l-^-c hlorobenzv?^-6-r3.5-difln^r^p h^^yI^- 
iDdole-2-carboxvIic acid 

NMR (200 MHz, DMSO-dg): 6 13.6-13.4 (IH. br s). 10.24 (IH, s), 8.11 
(IH, s), 8.03-7.96 (2H, m), 7.84 (IH. d, >=8.6 Hz). 7.62-7.54 (5H. m). 7.37- 
7.13 (4H, m), 7.00-6.95 (IH, m). 5.99 (2H. s), 1.34 (9H. s). 

Example 116 

l-('3-Chlorobenzvn-6-(3.5-difluoroph e nvn-3-n.5-dimethox^^hen7.f.Y^- 
amino)mdoIe-2-carboxvlic acid 

^H NMR (200 MHz. DMSO-d^): 5 13.6-13.3 (IH, br s), 10.26 (IH. s). 8.09 
(IH. s), 7.82 (IH, d, J=8.6 Hz), 7.60-7.49 (3H, m), 7.31-7.10 (6H, m), 7.00- 
6.93 (IK. m), 6.73-6.69 (IH, m). 5.97 (2H, s), 3.81 (6H, s). 

Example 117 

l-(3-ChlorobenzYlV6-r3.5-dtfIuorQDhenvTV 3 -r2-C..3.5S-t^tramethvlc^vr.lo- 
hexvl)acet\4amino]-indole-2-carboxvlic acid 

'H m/IR (200 MHz, DMSO-ds): 5 13.4-13.3 (IH, br s), 9.68 (IH, s). 8.04 
(IH, s), 7.67 (IH. d, J=8.5 Hz), 7.59-7.50 (3H, m), 7.30-7.14 (3H, m). 7.10- 
7.05 (IH, m), 6.96-6.S9 (IH, m), 5.91 (2H, s), 2.25-2.19 (2H, m), 1.55-1.45 
(2H, m), 1.25-0.75 (5H, m), 0.99 (6H. s), 0.86 (6H, s). 

Example 118 

l-(3-ChlorobenzYl)-6-r3,5-difluorophenvn-3-r2 -(3.3.5,5-tetr«.^^ti,yi.^,.,^ 
hexvl)acetvlatninolin dole-2-carboxvlic acid sodium salt 
.'H NMK (200 MHz, DMSO-dg): S 12.09 (IH, s) 7.35 (IH, d, ^"=8.5 Hz) 
7.78 (IH, s) 7.51-7.43 (2H, m) 7.34 (IH, d, /=8.5 Hz) 7.27-7,16 (3H, m) 
7:15-7.07 (2H, m) 6.17 (2H, s) 2.22-2.16 (2H, m) 1.54-1.44 (2H, m) L27- 
1.18 (IH, m) 1.06-0.73 (4H, m) 1.00 (6H, s), 0.87 (6H, s). 
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Example 119 

i-(^-rhlnrnhenz\']V3-r^-cvclohexvlpropionvla iTiinoV6-(3.5-difluorophen- 

■yl)indole-2-carboxvlic add 

NMR (200 MHz, DMSO-dg): 5 13.4-13.3 (IH, br s), 9.63 (IH, s), 8.04 
(IH, s), 7.66 (IH, d, .^=8.6 Hz), 7.58-7.48 (3H, m), 7.30-7.14 (3H, m), 7.08- 
7.05 (IH, m), 6.95-6.89 (IH, m), 5.91 (2H, s), 2.43-2.34 (2H, m), 1.79-1.48 
(7H, m), 1.30-1.10 (4H, m), 0.98-0.81 (2H, m). 



Example 120 

10 3-r4-Bu^^lben?nvlamigoVl-r3 -ch1orobeDZvn-6-r3.5-difluorophenvl)indole- 
2-carboxvlic acid 

'HNMR.(200IvIHz,DMSO-d6): 5 13.6-13.3 (IH, br s), 10.21 (IH, s\ 8.09 
(IH, s), 7.98-7.92 (2H, m), 7.82 (IH, d, J=8.5 Hz), 7.61-7.51 (3H, m), 7.38- 
7.33 (2H m), 7.31-7.11 (4H, m), 6.98-6.93 (IH, m), 5.96 (2H, s), 2.69-2.62 
15 (2H, m), 1.66-1.51 (2H, m), 1.40-1.22 (2H, m), 0.89 (3 H, t, J^7.2 Hz). 



Example 121 

l-(3-r!hlnrnbenzvlV6-n.5-difluoro r)be.nvn-3-f4-isQDropYlbeiizovlamino)- 

iTidn1e-2-carboxA4ic acid 
20 ^H m/CR (200 MHz, DMSO-dg): 5 13.6-13.3 (IH, br s), 10.26 (IH, br s), 
8.08 (IH, m), 8.00-7.94 (2H, m), 7.S3 (IH, d, J=8;6 Hz), 7.60-7.50 (3H, m), 
7.43-7.37 (2H, m), 7.32-7.11 (4H, m), 7.00-6.93 (IH, m), 5.97 (2H, s), 2.98 
(IH, septet, /=^7.4 Hz), 1 .24 (6a d, ^7.4 Hz). 

25 Example 122 

^- [n-Adamant^'lca^bQnvnamiaol-^-<'3-chIorobeIlZvl)-6-(3.5-difluoro- 

phenvnindole-2-carboxvlic acid 

^H NMR (200 MHz, DMSO-de): 5 13.8-13.2 (IH, br s), 9.45 (IH, s), 8.03 
(la s), 7.79 (IH, d, ^8.6 Hz), 7.58-7.46 (3H, m), 7.32-7.08 (4H, m), 6.96- 
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6.88 (IK n». 5.92 (2H. s). 2.04-2.00 (3H. m), 1.95-1.95 (6H. m) 1 7,-1 
(6H, m). 



69 



10 



15 



Example 12^ 

3 -rfl-AdamanMc,u-bonv;> minA l- 1 -r3-cl,lnr^h^.^ „| ^ ^3^.^;^ . 

phepYl)illdole-2-carhnrv|ip ,eid 

'H NMR (200 MHz. DMSO-d.): 5 12.34 (IH. s). 8.37 (IH. d. 6 Hz) 
7.74 (IH. s). 7.48-7.41 (2H. 7.3,-7.16 C4B. m). 7.14-7.04 (2H. 5 16 
(2H, s). 2.05-1.99 (3H. m). 1.96-1.91 (6H. m). 1.73-1.68 (6H. m). ' ' 

Examp le 1 24 

l-(3-Chloroh.., . ylV6-(3.5-difl,,or.p hPnyn^,t4:(afl^^^ 

a-minr>]i»HA^e-2-carhoyvliV 

■hnMR(200MHz, DMSO-d,): 5 13.6-13.3 (lH.br.), 10.38 (IH s) 8 ,9 
8.09 (3H, m). 7.78 (,a d. y=8.6 Hz). 7.58-7.52 (5H. m), 7.32-7.u'(4H m) 
S.99-S.94 (IH. m). 5.97 (2H, s). ^• 

Examnle 175 

l -f 3-Cmoroben7Yn-^^£4,cy^,obei^^ 

mdole-2-carboxviic i^airl 

'H NMR (200 MHz, DMSO-d,): 5 13.5-13.3 (^ ,0.50 (IH s) S 2^ 
8.15 (2H. m). 8..2-8.0I (3H. m), 7.77 (IH. d, ^8.6 Hz), 7.60-7.5l'(3H m) 
7.35-7.10 (4H. m), 7.00-6.94 (IH, m), 5.97 (2H. ?). ' 

Examp le 1 26 

& (4-Butylphenyl)-1.n-ohlo,.ob.n^n-3.rn 5 rtiaaMadammt^ 
ylcarbonvl)ainiDo1inrinlf-7 .carhnyY li,-o^;.i 

'H NMR (200 MHz, DMSO-d.): 8 13.5-13.4 (IH, br s). 9.5, (IH s) 7 8> 
CIH. .^777 (IH. d, ^8.8 HZ), 7.66-7.58 (2H, 7.42-7.6 UH. .), 7.29- 
7.23 (4H. 7.10-7.09 (,H. „.). 6.96-6.91 (IH. .), 5.90 (2H. s). 2.60 (,H 
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t, J=l,2 Hz), 2.15-2.08 (IH, m), 1.81-1.78 (2H, m), 1.62-1.48 (6H. m), 1.40- 
1.24 (6H, m), 1.19-1-16 (2H, m) 0.89 (3H, t, J=7.2 Hz), 0.85 (6H, s). 

Example 127 

6-r4-Butv1nhenvlVl-(3-chlQrobenz\^lV3-r('3.5-dimethvladamant-l- 
vln?lrhnnvnammol^Dfln^e-2-cal•bQX^4ic acid sodium salt 
^H NMR. (200 MHz, DMSO-dfi): 5 12.30 (IH, s), 8.30 (IH, d, J=8.5 Hz), 
7.57-7.50 (3H, m), 7.26-7.15 (6H, m), 7.11-7.05 (IH, m), 6.13 (2H, s), 2.57 
(2H, t, J=7.2 Hz), 2.15-2.08 (IH, m), 1.79-1.74 (2H, m), 1.59-1.47 (6H, m), 
1.39-1.25 (6H, m), 1.19-1.15 (2H, m) 0.88 (3H, t, J=7.2 Hz), 0.85 (6H, s). 

. Exam ple 128 

6-f4.Butv l pbenvlVl-r3-clilQrobeiizv1V3-r4-(2.5-dimetfavlpvrrol-l-vI)benz- 
ovlainino1iTidole-2-carbQXvIic acid 

^H mm (200 MHz, DMSO-dfi): 5 13.4-13.2 (IH, br s), 10.48 (IH, br s), 
8.20-8.12 (2H, m), 7.88 (IH, s), 7.81 (IH, d, .^=8.5 Hz), 7.69-7.61 (2H, m), 
7.48-7.42 (3H, m), 7.32-7.24 (4H, m), 7.16-7.13 (IH, m), 7.04-6.98 (IH, 
m), 5.96 (2H, br s), 5.83 (2H, s), 2.60 (2H t J=1.2 Hz), 2.01 (6H, s), 1.63- 
1.49 (2H, m), 1.39-1.22 (2H, m), 0.89 (3H, t, ^7.2 Hz). 

Example 129 

fi-(4-Rntvlphenvn- 1 -(3 -chlQrobenzvIV3 - r4-(tr ifluoromethoxv)beiizo yl- 
aTmnQ ]indo1e-2-carboxvlic acid 

'H NMR (200 kHz, DMSO-dg): 5 13.5-13.3 (IH, br s), 10.37 (IH, s), 8.20- 
8.14 (2H, m), 7.88 (IH, s), 7.76 (IH, d, J=7.6 Hz), 7.66-7.60 (2H, m), 7.59- 
7.53 (2H, m). 7.47-7.41 (IH, m), 7.32-7.23 (4H, m), 7.15-7.11 (IH, m), 
7.02-6.96 (IH, m), 5.95 (2H, s), 2.60 (2H, t, J=7.2 Hz), 1.63-1.49 (2H, m), 
1.39-1.21 (2H, m), 0.89 (3H, t, J=7.2 Hz). 
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Example 130 

6-r4-ButvlphenvlV 1 -^3■chlorobenzvl)-3■^4-^trifluoromethox^^)beIlZQv^ 
ammo1indole-2-carboxylic acid sodium salt 

NMR (200 MHz, DMSO-dg): 5 13.67 (IH, s), 8.51 (IH, d, J=7.6 Hz), 
8.18-8.12 (2H, m), -7.61-7.51 (5H, m), 7.31-7.18 (6H, m), 7.14-7.08 (IH, 
m), 6.19 (2H, s), 2.57 (2H, t, .^7.2 Hz), 1.62^1.47 (2H, m), 1.35-1.21 (2H, 
m), 0.88 (3H, t, >7.2 Hz). 

Example 13 1 

6-(4-ButvlpheDvn- 1 -(3 -chlorobenzvl V3-f 4-isoprQpoxvbenzoY laminn)- 
indQle-2-carboxvlic acid 



(a) 6-f4-Bu1?/lr)henvI)-l-(3-chlorobenzvlV3-r4-isQproDQx^-benzovlamino^^ 
indole-2-carboxvlic acid ethyl ester 

A mixture of 3-amino-o-(4-butylphenyI)-l-(3-chlorobenzyi)indole-2- 
carboxylic acid ethyl ester (250 mg, 540 mnol), 4-isopropoxybenzoyl 
chloride (162 mg, 810 nmol), DMAP (33 mg, 270 nmol), triethylamine (229 
loL, 1.63 mmol) and dry MeCN (2 mL) was stiixed at room temperature 
under argon for 181i and then heated at SO^'C for 10 min, at 100°C for 5 min 
and finally at 120°C for 10 min using microwave irradiation. The mixture 
was poured into HCl (IM) and extracted with EOAc. The combined 
extracts were washed with NaHCOs, dried with Na2S04 and concenti*ated. 
The residue was crystallised from EOAc/benzene to yield tlie title 
compound (150 mg, 44%). 

(b) 6-r4-ButvIphenyD-l-r3-chloroben2ylV3-r4>isopropox-vbenzovlamir>n)- 
indole-2-carboxylic acid 

The title compound (45 mg, 32%) was prepared by hydrolysis of 6-(4- 
butylphenyI)-l-(3-chlorobenzyI)-3-(4-isopropoxyben2oylamino)indole-2- 
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carbox^'lic acid etbyl ester (see Example 131(a)) under conditions as 
hereinbefore described, for example at 90°C for 10 min in 1,4-dioxane. 
'HNMR(200MH2:,DMSO-d6): 5 13.5-13.3 (IH, brs), 10.14 (IH, s), 8.03- 
7.95 (2H, m), 7.86 (IH, s), 7.80 (IH, d, J=7.6 Hz), 7.67-7.60 (2H, m), 7.46- 
5 7.39 (IH, m), 7.31-7.23 (4H, m), 7.14-7.11 (IH, m), 7.08-7.04 (2H, m), 
7.01-6.95 (IH, m). 5.94 (2H, s), 4.74 (IH, septet, J=6.0 Hz), 2.60 (2H, t, 
J=7.2 Hz), 1.64-1.49 (2H, m), .1.36-1.25 (2H, m), 1.30 (6H, d, J=6.0 Hz), 
0.89 (3H,t,>=7.2Hz). 

10 Example 132 

6-r4-But\dphenvl)- 1 -(3 -chl orobengvl V3-G -isopropoxs^benzo vlamino)- 
indoIe-2-carboxN^lic acid 

The title compound was prepared in accordance with the procedures 
described herein. 

15 'H KN'IE. (200 IvHz, DMSO-do): 5 13.5-13.3 (IH, br s), 10.25 (IH, s), 7.87 
(IH, s), 7.75 (IH, d, J=8.5 Hz), 7.67-7.54 (4H, m), 7.47-7.37 (2H, m), 7.34- 
7.22 (4H, m), 7.16-7.10 (2H, m), 7.02-6.95 (IH, m), 5.94 (2H, s), 4.71 (iH, 
septet, J=6.0 Hz), 2.60 (2H, t, /=7.2 Hz), 2.15-2.08 (2H, m), 1.36-1.21 (2H, 
m), 1 .29 (6H, d, .^6.0 Hz), 0.88 (3H, t .^7.2 Hz). 

20 

Example 133 

6-(4-ButvlphCTivlV 1 -(3 -clilorobenzvl)-3 -(3 -isopropoxs^benzo vlamino)- 
indole-2-carbox^'I^c acid sodium salt 

The title compound was prepared in accordance with the procedures 
25 described herein. 

^H NN4R (200 l4Hz, DMSO-dg): 5 13.58 (IH, s) 8.52 (IH, d, J=8.6 Hz) 
7.60-7.51 (5H, m) 7.46-7.38 (IH, m) 7.29-7.17 (6H, m) 7.14-7.07 (2H, m) 
6.18 (2H, s) 4.69 (IH, septet, .^^.0 Hz) 2.58 (2H, t,\>7.2 Hz) 1.63-1.49 
(2H, m) 1.35-1.24 (2H, m) 1.30 (6H, d, J=6.0 Hz), 0.88 (3H, t, J=7.2 Hz). 
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Example 134 

6-( 4-CarboxyphenvlV3'(4-chlorobenzovlaniinoV l-rS- chlorohen z^^^ 
2-ceirboxyIic acid 

The title compound was prepared in accordance with the procediires 
described herein. 

. ^HNMR (200 MHz, DMSO-dg): 5 13.6-12.8 (2H, br s), 10.37 (IH, s), 8.13- 
7.99 (5H, mX 7.94-7.86 (2H, m), 7.82 (IH, d, J=8.6 Hz), 7.68-7.61 (2H, m), 
7.59-7.51 (IH, m), 7.38-7.24 (2H, m), 7.17-7.11 (IH, m), 7.04-6.95 (IH, 
m), 5.99 (2H, s). 

Example 135 

• 3-r 4-Chlorobenzovlamino)- 1 -r3-chlorQbenzylV6-r4-hYdroxvmetlivlohenvl V 
indole-2-carboxYlic acid 



15 (a) 3-f 4-ChlQroben20vlaiiiino)- 1 -(3-chlorobenzvIV6-f 4-hvdrQXvmethvl- 
phenYnindole-2-carboxvlic acid ethyl ester 

IM BH3XTHF (IM, 20G{xL, 0.20 mmol) was added to a stirred solution of 
6-(4-carbox3^henyl)-3-(4-cMorobenzoylamino)- 1 -(3-clilorobenzyl)ind^ 
2-carboxylic acid ethyl ester, prepared by analogous techniques to those 

20 described hereinbefore, (120 mg, 0.20 mmol) in THF (5 mL) at -5 °C. The 
. temperature of the mixture was allowed to reach room temperature and 
stirring was continued for 12 h whereafter another portion of IM BH3XTHF 
(IM, 200|J.L, 0.20 mmol) was added. The mixture was stirred for 8 h at 
room temperature and poured into AcOH (aq., 50%, 20 mL) and stirred for 

25 1 h. The mixture was extracted with EtOAc and the combined extracts were 
washed witli H2O and brine, dried over Na2S04 and concentrated. 
Purification of tlie residue by chromatography gave the sub-title compound 
(90 mg, 78 %). 
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(b) 3- (4«ChlorQben20vlamiDoV 1 -r3-chlorobeiizvlV6-r 4-hvdrox^'^methvl- 

phenyl Mndole-2-carbQxvlic acid 

The title compound was prepai-ed by hi'drolysis of 3-(4-chlorobenzoyl- 
amino)- 1 -(3-chlombenz3'l)-6-(4-hydroxymetiiylphenyl)mdole-2 -caxboxylic 
5 acid eth5d ester in accordance with the procedure in Example 2(b) (NaOH 
MeCN, 80 °C, 20 min). 
'Hm'lR(2001\ffl2, DMSO-d6): 5 13.5-13.2 (IH, brs), 1035 (IH, s), 8.13- 
8.04 (2H, m), 7.92 (IH, s), 7.79 (IH, d, J=8.4 Hz), 7.70-7.57 (4H, m), 7.51- 
7.25 (5H, m), 7.17-7.12 (IH, m), 7.04-6.96 (IH, m), 5.98 (2H, s), 5.14-5.34 
10 (IH, m), 4.62-4.54 (2H, m). 

Example 136 

6-(^-BuTy IpheDvIV 1 -f 3 -chlorobenzvl V3-r3-r2.5-dimethvbyrrol- 1 -yHbenz- 
ovlamino1indole'2-carbox^dic acid 

15 

(a) 6-f4-ButvlDhenvlVl-(3-cMorQbeiL2A^lV3-(3-iiitrobenzamido 
carboxvlic acid ethvi ester 

The sub-title compound was prepared in accordance with Example 131(a) 

using 3-nitrobenzoyl chloride (room temperature overnight, and then 90°C 
20 for 10 min, 1 10°C for 10 min and finally 130°C for 20 min). 

(b) 3-r3-Ainin nhenzami doV6-r 4-butvlphenyl V l-(3-chlQrobeIlzvl)indole-2- 
carboxvlic acid ethvl ester 

6.(4.Butylphenyl)-l-(3-chlorobenzyl)-3-(3-nitrobenzaniido)indole-2-carb- 
25 oxylic acid etliyl ester (235 mg, 0.39 mniol; see Example 136(a)) was 
hydrogenated at ambient pressure and temperature using palladium on 
charcoal (10%, 62 mg) in EtOAc for 6 h, tlien filtered thi'ough Celite®. The 
filtrate was concentrated and the residue was crystallised from 
EtO Ac/benzene to yield the sub-title compound (140 mg, 62%). 
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benzamidn^i,irf^l..r.-^.,boyvli,. «,riH ..f^r 

A mixture of H3-aminobenzamido)-6.(4.butyIphenyI)-I.(3-chlorobenzyI> 
mdoI=.2^boxyIic acid ethyl e«er (140 „g. 240 nn.ol; see E«n,ple 
136(b)). hexane.2.5.dione (189 ^i. 1.21 nm,oI), ^tolt^nesulfonic acid (50 
ag. 0.24 :.Bol) and toluene (1 ni) was stirred at room temperature for 1 h 
and then heated .t 70°C for 20 min using nucrowave irradiation The 
^ was diluted with EOAc. washed with Na.CO, (aq., sat), dried over 
Na.SO., and concentrated. Tlae residue was crystallised from petroleum 
ether/benzene to yield the sub-title compound (97 mg, 61%). 

benzoylaminolindnlf..7-r,..hoxvli^ arirf ' ^ 

The title compound was prepared by hydrolysis of 6-(4-bu.ylphenyl>l-r3 

chlorobenzj.l)-3-t3-(2,5-dimethylpy„.oi-l.y0benzoyiamino]indole.2- 
carbox,-Uc acid ethyl ester (see Example 136(c)) in accordance with the 
procedure described in Rxample 2(b) (2M KOH, dioxane. 70 =C 10 min ' 
then 80 "C 20 min and finally 90 °C 1 0 min). 

'H NMR (200 MHz. DMSO-d.): 5 13.5-13.3 (IH. br s). 10.8-10 4 (IH br 
8.I4-S.0S (,H. m). 7.93-7.S0 (3H, m). 7.73-7.69 (IH. m). 7.66-7.60 (^H 
7.55-7.49 (IH, m), 7.43 (,H. d. ^8.5 Hz). 7.3,-7,23 (4H. m, rn-X, 1 
(IH. m), 7.02-6.96 (IH. m). 5,96 (2H. s). 5,83 (2H. s), 2,59 (2H t J-7 7 
Hz). 2,00 (6H, s). 1.63-1,49 (2H. m). 1,39-1,21 (2H m). 0,88 (3^ .^-7,2' 



Examp le 117 

M4-But.lnha.vn-l-»-..,„.„.^^.,. . p ^ , „, |„^^^^^^^^^ 

oylammolinrfole-2-carhnwlic acid ^0^!.,^, ...i^ 

lie title compound was prepared in accordance wim the procedures 
described herein. 
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NMR (200 MHz, DMSO-dg): 5 13.91 (IR br s), 8.57 (IH, d, 7=8.5 Hz), 
8.11-8.07 (IH, m), 7.83-7.81 (IR m), 7.74^7.66 (IH, 7.61-7.54 (3H, 
m), 7.52-7.76 (IH, m), 7.31-7.19 (6H, m), 7.14-7.09 (IH, m), 6.19 (2H, s), 
5.84 (2H, s), 2.59 (2H, t, J=7.2 Hz), 2.03 (6R s), 1.64-1.49 (2H, m), 1.38- 
5 1,22 (2H, m), 0.89 (3H, t, J=7.2 Hz). 

Example 138 

3-(4-Chlorobenzovlainmo V 1 -(4-chlorobenzvn-5-r 4-( trifluoromethvl)- 
pheDvll-indole-2-caI^bQX^4ic acid 
10 The title compound was prepared in accordance with tlie procedures 
described hereiQ. 

^H m/[R (200 ]S4Hz, DMSO-d^): 5 13.5-13.1 (IH, br s), 10.6-10.4 (IR br. 
s), 8.12-8.00 (3H, m), 7.93-7.84 (2H, m), 7.82-7.68 (4H, m), 7.68-7.57 (2H, 
m), 7.41-7.30 (2H, m), 7.13-7.03 (2^ m), 5.89 (2H, m). . . 

15 

Example 139 

3-[Acet^d-^4-methox^^benz^dlamiDo]-l-^3-chlQrobenz^d)-5-^4-isQpropoxv- 
phenvDindole-2-carboxvlic acid 

20 (a) 3-BrQmo-5-f4-^so^:>ropQx^^phenvDindole-2-carboxvlic acid ethvl ester 
A solution of NBS (0.904 5,082 mmol) in acetone (10 mJL) was added 
dropAvise to a solution of 5-(4-isopropoxyphenyl)indole-2-carboxylic acid 
ethyl ester, prepared in accordance with Example 1(a) from 5-bromoindole- . 
carboxylic acid ethyl ester and 4-isopropox3'phenylboronic acid,. (1.5 g, 4.62 

25 mmol) in acetone (35 mL) at room temperature. After 2.5 h an additional 
portion of NBS (164 mg, 0.92 mmol) was added and temperature of the 
mixture was increased to 45 °C. After 1.5 h the mixtm'e was cooled to room 
temperature, poured mto Na2S203 (aq., 10%) and extracted with EtOAc. 
Hie extract was washed with Na2S203 (aq., 10%), NaHCOs (aq., sat) and 
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brine, dried over Na2S04 and concentrated. The residue was crystaUised 
from EtOH to give the sub-title compound (1 .63 g, 88 %). 

^-(3-ChlorobenzYl)-5-(4-isnT^ropoxvnbenvnmHo le-2-^..rhn^^.t,v 
5 ethyl ester 

The sub-title compound was prepared in accordance with Example 1(c) 
from 3-bromo-5.(4.isopropoxyphenyI)indole-2-carboxyKc acid ethyl ester 
(1.0 g, 2.5 mmol, see step (a) above) and 3-chlorobenzylcMoride (0.604 g, 
3 .75 mmol). Yield 0.784 g (60 %). 

l-(3-ChlorobenzvI)-5-r4-isopropoKVDhenvn-^- rr^i-»iethowh.r..^M>_ 
aniinolindolft-7-rarV >oxvlic acid ethvl ester 

4-Methoxybenzyiainine (60 ixL, 0.46 mmol) was added to a mixture of 

l-(3-chlorobenzyi)-5-(4-isopi-opoxyphenyi)indoie-2-carboxylic acid , ethyl 
ester (200 mg, 0.3S mmol), Pd,(dba)3 (17.4 nig, 0.019 mmol), BINAP (35 5 
mg, 0.057 mmol), Cs,CO, (173 mg, 0.53 mmol) and anhydrous toluene (10 
mL). The mixture was stixred at 120°C for 24 h, cooled to room temperature 
and diluted with Et^O. The mixture was filtered through Celite^' and the 
filter cake washed with Et^O. Tlie combined filtrates were concentrated and 
the residue purified by chromatography to yield the sub-title compomid 
(0.213 g, 96 %). 

3-rAcetvl-(4-methoxyben7:ynf,mino1-T-r^-nh:1nrnT...-^ ,n ^ r-^-isoprop- 
oxvphen vnindole-2-carbbxvlic a cid ethvl e.^ter 

Acetyl chloride (24 ^L, 0.34 mmol) was added at room temperature to a 

solution of l-(3-chloroben2yl)-5-(4-isopropoxyphenyl).3-[(4-methoxybenz. 
yI)amino]indole-2-carboxyUc acid ethyl ester (200 mg, 0.34 mmol) in dry 
toluene (2mL). The mixture was stirred at 70 °C for 1 h, aUowed to cool to 
room temperature, diluted with EtOAc and washed with NaHCOs (aq., sat.). 
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brine and fmally dried over Na2SO>i. Concentration and purification by 
chromatography gave the sub-title compound (0.136 g, 64 %). 

(e) 3-[Acet^4"f4-methoxvberlz^^l^amino^-l-^3-chlorobenzyIV5-^4-isoproD^ 
5 oxvphenvnindole'2-carbox:s^lic acid 

The title compound was prepared by hydrotysis of 3-[acet5-l-(4- 
metboxybenzyl)aniino]--l-(3-chlorobenzyl)-5--(4-isopropoxyphenyI)indole- 
2-carboxy4ic acid ethyl ester (136 mg, 0.217 mmol; see step (d) above), in 
accordance with tlie procedure in Example 1(e) (NaOH (aq.), dioxane, 
10 80°C, lb). Yield:93mg(72%). 

m^R (200 MHz, DMSO-dfi): 5 13.7-13.3 (IH, br s), 7.55-7.40 (2H, m), 
7.35-7.24 (4R m), 7.15-7.06 (2H, m), 7.02-6.84 (5H, m), 6.80-6.71 (2H, 
m), 5.86 (2H, s), 5.34 (IH, d, J=14.0 Hz), 4.61 (IH, septet J=6.0 Hz), 4.21 
(IH, d, J=14.0 Hz), 3.64 (3H, s), 1.72 (3H, s), 1.26 (6H, d, J=6.0 Hz). . 

15 

Examnle 140 

1- B-ChlorQbenzvlV3-fK-chlQrQbuwiTl)-r2-(4-fluorophemd)ethyIT amino V 
5-(4-isopropox^9henvI)indole-2-carbox^4ic acid 

The title compound was prepai-ed in accordance with the procedure in 
20 Example 1 3 9(c)-(e) from 1 -(3-chlorobenzyI)-5 -(4-isopropoxyphenyl)indole- 

2- carboxyUc acid ethyl ester, 2-(4-fluorophenyl)ethylamine and 4-cMoro- 
but}'ryl chloride. 

^H NJ/IR (200 IvlHz, DMSO-d^): 5 7.54-7.36 (5H, m), 7.34-6.87 (lOH, m), 
6:05 (IH, d, /=16.0 Hz), 5.87 (IH, d, J=16.0 Hz), 4.60 (IH, septet, J^6.0 
25 Hz), 4.19-3.96 (IH, m), 3.82-3.61 (IH, m), 3.22 (2H, t, ^=6.4 Hz), 2.85-. 
2.70 (2H, m), 2.37-2.10 (IH, m), 2.07-1.85 (IH, m), 1.67-1.44(2H[, m), 1.25 
(6H, d, J=6.0 Hz). 
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Example 141 • 

J-(3-CMoroh^^lV.-U 6 SM°raEmdteJ,cafaaffi^^ 

ShYl1ammo}-5-<4.isoprofKi>- yrh>-nyl )mdol.-^-...H....,,,-^ 

Tie title compound was prepared in accordance with the procedure in 

Example ,39(cHe) fron. K3-ch,orobenzy,>5^4-i.opropo.yphenyl)indoIe- 

2-carboxy,ic acid ethyl ester, 2^4.fluor6phet^l)ethylamine and 6-chloro- 

iiicotinoyl chloride. 

'H NMR (200 MHz. DMSO-d,): 5 8.31 (IH, d, J=1.9 Hz), 7 82 (IH s) 
7.75 (IH, dd, ^8.2, 1.9 Hz), 7.66-7.43 C4H, m), 7.30 (IH, d, y=8 2 Hz)' 
7.21-6.91 (9H, m), 6.38-6.29 (IH, m), 6.06 (IH, d, ^16.6 Hz), 5.60 (IH, d 
^=16.6 Hz), 4.63 (IH, septet, y=6.1 Hz). 4.11-3.93 (2H, ml 3.0Q.. 75 Cm 
m), 1.27 (6H, d, ^6.1 Hz). ^' ^ ' 
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Examp le T47. 

Tifle compounds of the invention were tested in the biological test described 
^ove and were found to exhibit 50% inhibition , of mPOES-1 at a 
concentt^tion of lOM or below. For example the inhibition of mPGES 1 is 
exemplified by the foUowmg compounds of the examples, as hsted in the 
following table: 

Example 1 : 96% inhibitioii at 1 CM 
Example 2 : 1 00% inhibition at 1 OM 
Example 3 : 85% inhibition at 1 OM 
Example 4: 81% inhibition at lOM 
Example 5 : 93% inhibition at I OM 
Example 6:. 100% inhibition at lOM 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 



^ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 
□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




